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Williams & Wilkins customer serviee representatives are available fì:om 8:30 am to 
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Prefflee 


Health professions’ curricula around the world are continu- 
ally evolving: new diseoveries, teehni^nes, applieations, and 
eontent areas eompete for inereasingly limited time with tra- 
ditional basie seienee topies such as gross anatomy. It is in 
this context that the fonndations established in gross 
anatomy beeome inereasingly important and relevant for 
absorbing and applying our ever-expanding knowledge of 
the human body. As a result of the progressively more 
crowded curricular landseape, stndents and instrnetors are 
finding new ways to maximize preeions eontaet, preparation, 
and study time through more effieient, high-yield presenta- 
tion and study methods. 

eiinieal Anatomy for Your Poeket is designed to serve the 
time-crunched student. The presentation of gross anatomy 
in bullet and table format streamlines study and exam 
preparation. This poeket size, quick referenee book is 
portable, praetieal, and neeessary; even at this small size, 
nothing is omitted and a large number of elinieally signifi- 
eant faetSj mnemonies, and easy-to-learn eoneepts are used 
to eomplement the tables and inform the reader. 

I am eonfident that Clinical Anatomy for Your Poeket will 
greatly benefit all stndents attempting to learn elinieally rel- 
evant anatomy in a variety of settings, inelnding all gradnate 
and professional gross anatomy programs. 
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Tliorox 



INTRODUCTION 


The thorax is that portion of the trunk inferior to the neek 
(superior thoraeie aperture) and snperior to the diaphragm, 
to which the peetoral girdle and upper limbs are attaehed. 


THORAeie WALL 

The bones of the thoraeie wall are the ribs and sternnm. 
Ribs 3-9 possess eharaeteristies eommon to the majority of 
ribs and so are eonsidered “typieal,” whereas ribs 1-2 and 
10-12 have speeializations or are laeking t^^ieal eharaeteris- 
ties and so are eonsidered “atypieal.” 


Bones of the thoraeie wall 


Bone 

Gharaeterístie 

Signifieanee 

Typieal 
ribs (3-9) 

Head 

Bears 2 faeets that articulate with 
vertebra of same number and the 
vertebra superior to it 

Neek 

Joins head with body of rìb 

Tubercie 

• Articulates with transverse proeess 
of vertebra of same number 

• Loeated at junction of neek and body 

Body 

• Bears pronounced angle 

• Inferior internal border has eostal 
groove for intereostal 
neurovascular elements 

Atypieal 
ribs (1-2, 

10-12) 

• Ist and 2nd 
ribs—heads 

• Ribs 10-12 
sternal 
attaehments 

• The heads of the fìrst 2 ribs only 
attaeh to one vertebral body, unlike 
typieal ribs that attaeh to two 

• The 1 st and 2nd ribs have 
additional tubercles for muscle 
attaehments 


(continued) 

















2 CLINICALANATOMYFORYOURPOCKET 


Bones of the thoraeie wall (continued) 


Bone 

eharaeterístíe 

Signífíeanee 



• Ribs 10-12 attaeh ìndireetly (rib 10) 
or not at all to the sternum (ribs 

11-12, the floatìng ribs) 

Thoraeie 

Body 

Sopports vveight 

vertebrae (12) 

Spinojs proeess 

Serve for muscle attaehments 


Transverse 

proeess 



Laminae and 
pedieles 

Form vertebral areh that eneloses 
spinal eord 


Vertebral 

foramen 

• Formed from vertebral areh and 
posterior aspeet of vertebral body 

• Eneloses spinal eord 

• Successive vertebral foramen form 
vertebral eanal 


Vertebral 
notehes— 
soperior and 
inferior 

Inferior and soperior notehes of 
adjaeent vertebrae form 
intervertebral foramen that permits 
passage of spinal nerves betvveen 
the vertebral eanal and periphery 


Articulating 
proeesses— 
soperior (2) and 
inferior (2) 

Form zygapophyseal joints with 
articulating proeesses on adjaeent 
vertebrae 

Sternum 

Manubrium 

• Superior part of sternom 

• Superior border bears jugular noteh 

• Clavicular notehes (2) are found on 
eaeh side of the jugular noteh for 
artieolation with the elavieles 


Sternal angle 

• Landmark for the 2nd ribs' eostal 
eartilage articulation with the 
sternum 

• Marks articulation between 
manubrium and body 


Body 

Bears eostal notehes along lateral 
border for articulation with eostal 
eartilages 


Xiphoid proeess 

• Most inferior part of sternum 

• Landmark for eentral tendon of 
diaphragm, superior margin of iiver, 
and inferior border of heart 
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Additional Goneept 
True, False, and Floating Ribs 

Ribs 1-7 are eonsidered “true” ribs, as they attaeh to the 
sternum via their individual eostal eartilages; ribs 8-10 are 
eonsidered “false” ribs, as they attaeh indireetly to the ster- 
num via the eostal eartilages of more superior ribs; ribs 
11-12 are eonsidered “floating” ribs, as they do not eonneet 
to the sternnm. 

eiinieal Signifieanee 
Rib Fracture 

Fraetnre of the upper ribs may injure the lungs and of lower 
ribs may damage the liver or spleen or may tear the 
diaphragm. All rib fraetnres are painfnl owing to the broken 
pieees moving during respiration, eonghing, sneezing, or 
laughing. 

Sternal Puncture 

A wide-bore needle may be used to harvest bone marrow 
from the sternum for transplantation or biopsy. 

Muscles of the tboraeie wall 

(Fignres 1-2 and 1-4) 


Muscle 

Proxìmal 

attaehment 

Distal 

Attaehment 

Innervatíon 

Main Aetions 

External 

intereostal 

Inferior 
aspeet of ribs 

Soperìor 
aspeet of ribs 

intereostal 

nerves 

Elevate ribs 

Internal 

inter- 

eostal 




Depress and 
elevate ribs 

Innermost 

intereostal 





Transverse 

thoraeie 

Posterior inferior 
aspeet of 
sternom 

Posterior 
aspeet of 
eostal 

eartilages 2-6 


Depress ribs 

Sobeostal 

Deep aspeet of 
lower ribs, near 
angles 

Soperior 

aspeet 

of 2-3 ribs 

below 

proximal 

attaehment 


Depress and 
elevate ribs 


(continued) 
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Muscles of the thoraeie wall (eontmed) 


Muscle 

Proximal 

attaehment 

Dístal 

Attaehment 

Innervatíon 

Main Aetions 

Diaphragm 

Sternum, 
inferior 6 ribs 
and their eostal 
eartilages, medial 
& lateral areoate 
ligaments, and 
Ist 3 lumbar 
vertebrae 

Central 
tendon of 
the diaphragm 

Motor: 

phrenie; 

sensory: 

phrenie and 

intereostal 

nerves 

inereases 
the volume 
of the thorax 
to cause 
inspiration 

Levator 

costarum 

T7-T11 

transverse 

proeesses 

Subjacent ribs 
betvveen 
tubercle and 
angie 

C8-T11 

posterior 

rami 

Elevate ribs 

Serratjs 

posterior 

sjperior 

Nuchal ligament, 
C7-T3 spinous 
proeesses 

2nd-4th ribs 

superior 

borders 

2nd-5th 

intereostals 

Serratjs 

posterior 

inferior 

T11-L2 spinous 
proeesses 

8th-12th ribs 
inferior borders, 
near angles 

9th-11th 
intereostals 
and subcostal 

Depress ribs 



Lung 

Viseeral pleura 
Pleural eavity 

Parietal pleura 


Innermost intereostal 
muscle 

Intereostal vein, 
artery, nerve 

Internal intereostal 
muscle 

External intereostal 
muscle 


FIGURE 1-1. Thoraeoeentesis. An intereostal nerve bloek (needle 
in image) prodnees anesthesia of an intereostal spaee by introdne- 
tion of an anesthetie agent aronnd the intereostal nerve and its eol- 
laterals.The tube in the diagram indieates the position for thoraeo- 
eentesis. (From Dudek RW, Louis TM. High-Yield Gross Anatomy. 
3rd ed. Baltimore: Lippineott Williams & Wilkins; 2008:56.) 
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FIGTJRE 1-2. Holes in diaphragm. There are three large aper- 
tures in the diaphragm for major structures to pass to and from 
the thorax into the abdomen. The eaval opening for the inferior 
vena eava (IVG), most anterior, is at theTS level and to the right 
of the midline; the esophageal hiatus, intermediate, is atTlO and 
to the left of the midline; the aortie hiatus for the aorta passes 
posterior to the vertebral attaehment of the diaphragm in the 
midline atT12. (From Moore KL, Dalley AF. Clinically Oriented 
Anatomy. 5th ed. Baltimore: Lippineott Williams & Wilkins; 
2006:329.) 


Addìtìonal Goneept 

Diaphragm 

The diaphragm has three openings that permit passage of 
structures between the thorax and abdomen. These open- 
ings are found atT8—eaval foramenjTlO—esophageal hia- 
tns, andT12—aortie hiatus. 

eiinieal Signifieanee 

Phrenìe Nerve Injnry 

Phrenie nerve injury results in hemiparalysis of the 
diaphragm and paradoxical movement during inspiration. 
Instead of deseending during inspiration, the paralyzed 
half aseends in response to inereased intra-abdominal 
pressure. 
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Nerves of the thoraeie wall 

(Figures 1-1 and 1-4) 


Nerve 

Origin 

Structures Innervated 

intereostals 

Anterior rami 
ofTI-TII 

Intereostal moseles and parietal pleura 

Subcostal 

Anterior 
rami of T12 

Abdominal wall musculature and 
parietal pleura 

Rami 

eommonieantes 

Gonneet 
intereostals 
and subcostal 
nerves to 
sympathetie 
trunk 

• VVhite—eonvey presynaptie 
sympathetie fibers from spinal nerve 
to sympathetie ehain and viseeral 
afferents to spinal nerves 

• Gray—eonvey postsynaptie 
sympathetie fibers from the 
sympathetie ehain to spinal nerve 

Sympathetie 

trunk 

Sympathetie 
ehain ganglia 
(paravertebral 
ganglia} 

Gomposed of sympathetie ganglia 
eontaining postsynaptie sympathetie 
eell bodies eonneeted by aseending 
and deseending fibers 

Thoraeie 

splanehnies 

Sympathetie 

ehain: 

• Greater— 
T5-T9 

• Lesser— 
T10-T11 

• Least-”T12 

Convey presynaptie sympathetie fibers 
to the prevertebral ganglia of the 
abdomen; eonvey viseeral afferents to 
the sympathetie ehain 


Arteríal supply of the thoraeie wall 

(Fignres 1-1 and 1-4) 


Aitery 

Origìn 

Deseríptíon 

Internal 

thoraeie 

Subclavian 

Gives rise to anterior intereostals and 
musculophrenic 

Anterior 

intereostals 

Internal 

thoraeie (1-6) and 
musculophrenic (7-9) 

Suppiies intereostal muscles and 
parietal pleura 

Posterior 

intereostals 

Supreme intereostal 
(1-2) and thoraeie aorta 

Subcosta! 

Thoraeie aorta 

Supplies anteroiateral abdominal 
musculature 























GHAPTER 1 


THORAX 7 


Additional Goneept 
Venoos Drainage 

Venous drainage of the thoraeie wall generally parallels arte- 
rial supply. Ho^ever, the posterior intereostal veins drain to 
the azygos system, which is discussed with the posterior 
mediastinum. 


Joints of the thoraeie wall 


Joint 

Type 

Articulation | Structure 

Ist 

sternoeostal 

Gartilaginoos 

Ist eostal 
eartilage 
vvith manubrium 

Joint strengthened by 
sternoeostal radiate 
ligaments 

2nd-7th 

sternoeostal 

Synovial 

2nd-7th eostal 
eartilages with 
sternom 

Sternoclavicular 

Synovial 

Sternal end of 
elaviele with 
manubrium and 
Ist eostal eartil- 
age 

• Divided into two 
eompartments by 
artieolardise 

• Joint strengthened 
by anterior and 
posterior sternoelavi- 
cular and eostoelavi- 
cular ligaments 

Manjbrìosternal 

Cartilaginous 

Manubrium with 
body of sternum 

Joint often fuses in 
older people 

Kiphisternal 

Xiphoid proeess 
with body of 
sternom 

interehondral 

• 6th-9th: 
synovial 

• 9th-10th: 
fibrous 

Costal eartilages 
of adjaeent ribs 
6-10 

Strengthened by 

interehondral 

ligaments 

Gostoehondral 

Cartilaginous 

Costal eartilage 
with end of rib 

• Bound together by 
periosteom 

• Little if any 
movement permitted 

Intervertebral 

Symphysis 

Adjaeent verte- 
bral bodies 

Strengthened by 
anterior and posterior 
longitudinal ligaments 
and the anular ligament 


(continued) 


















8 CLINICALANATOMYFORYOURPOCKET 


Joints of the thoraeie wall (eontinaed) 


Joint 

Type 

Artìenlation 

Structure 

Costovertebral 

Synovial 

Head of ribs vvith 
vertebral bodies 
at same level 
and the 
vertebral body 
sjperior to it 

• Strengthened by 
radiate and intra- 
artieolar ligaments 

• Ist, 11th, 12th, and 
and sometimes lOth 
ribs artieolate only 
with vertebral body 
of same level 

Costotransverse 

Toberele of rib 
with transverse 
proeess of 
vertebral body 
at same level 

• Strengthened by 
lateral and soperior 
eostotransverse 
ligaments 

• llth and 12th ribs do 
not partieipate in 
eostotransverse 
joints 


BREAST 

The breast extends from the sternnm to the midaxillary line 
and from ribs 2-6. It rests on the peetoral faseia and the fas- 
eia over serratns anterior. 

Structure of the breast 

(Fignre 1-3) 


Structure 

Deseription 

Signifieanee 

Mammary 

glands 

• Modified sweat glands 

• Arranged in 15-20 loboles 

• Aeeessory reproductive 
organs in the female 

• Contained within the 
breast 

Areola 

• The skin around the nipple 

• Studded with sebaceous 
glands that form eleva- 
tions 

• Turns a darker eolor 
during pregnaney 

• Stimolation from the 
suckling infant triggers 
ejeetion and production of 
milk—the let-down reflex 

Nippie 

• Round, raised area of skin 
in the eenter of the areola 

• Surrounded by eireolarly 
arranged smooth muscle 
fibers that cause ereetion 
on stimulation 

Stimulation from the suckling 
infant triggers ereetion of 
the nipple and the ejeetion 
and production of milk 


(eontinoed) 
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Structure of the breast (continuedj 


Structure 

Deseriptíon 

Sígnifíeanee 

Suspensory 

lìgaments 

Gonneetive tissue supports 
that extend from the dermis 
to the peetoral faseia 

• Provide sopportfor the 
breast 

• If invaded by eareinoma, 
the ligaments shorten and 
prodoee skin dimpling and 
nipple inversìon 

Laetiferoos duct 

15-20 total, open onto 
the nippie 

Drain the mammary glandolar 
tissue 

Laetiferojs sinus 

Expansion of lactiferous duct 
nearthe nipple 

Function as a milk reservoir 
doring laetation 

Axillary proeess 

Extension of breast tissue 
into the axilla 

High pereentage of breast 
tumors occurs here 





FIGtJRE 1-3. Breast, anterior view. (From Tank PW, Gest TR. 
LWWAtlas ofAnatomy. Baltimore: Lippineott Williams &Wilkins; 
2009:39.) 

Addìtional Goneept 

The size and shape of the adult female breast is due to its 
eontained fat, which forms the bulk of the breast tissue. 
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eiinieal Signifieanee 
Quadrants 

The breast is divided into four quadrants for the anatomie 
loeation and deseription of pathologies. The inferior quad- 
rants are less vasenlar and, therefore, the preferred area for 
snrgieal ineisions when neeessary. 

Retromammary Spaee 

Between the breast and the peetoral faseia is the retromam- 
mary spaee, which permits movement of the breast on the 
thoraeie wall. Diminishment of this movement may indieate 
pathology. 


Nerves of the breast 


Nerve 

Orígín 

Structures Innervated 

Anterior cutaneous 
branehes 

intereostal 
nerves 4-6 

• Sensory to skin of breast 

• Postsynaptie sympathetie fibers to 
the smooth muscie of the nipple and 
blood vessels 

Lateral cutaneous 
branehes 


Arterial supply of the breast 


Artery 

Orígín 

Deseríptíon 

Medial mammary 
branehes 

Internal thoraeie 

Supplies medial aspeet of breast 

Anterior intereostals 

Lateral mammary 
branehes 

Lateral thoraeie 

Supplies lateral aspeet of breast 

Thoraeoaeromial 

Axillary 

Supplies breast through peetoral 
branehes 

Posterior 

intereostals 

Thoraeie aorta 

Supplies lateral aspeet of breast 
through lateral mammary branehes 


Additional Goneept 

Venous drainage of the breast parallels the arterial supply 
and drains mainly to the axillary vein, whereas some venous 
drainage is to the internal thoraeie vein. 
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THORAX 11 


Lymphaties of the breast 

Knowledge of the lymphatie drainage of the breast is impor- 
tant owing to the high ineidenee of breast eareinoma. 


Lymphatie 

Structure 

Deseription 

Drainage 

Subareo!ar 

iymphatie 

plexus 

Loeated deep to the nipple, 
areola, and aroond the 
lobules of the glandolar 
tissue of the breast 

Drains lymph from the nipple, 
areola, and glandulartissue 
of the breast to regional nodes 

Axillary 
lymph nodes 

Gomposed of peetoral, 
humeral, subscapular, 
eentral, and apieal nodes 

Drains —75% of lymph from 
the breast—^the lateral 
quadrant in partieolar 

Parasternal 
lymph nodes 

Loeated along the sternum 

Drains mostly lymph from 
the medial goadrant of the 
breast 

Abdominal 
lymph nodes 

Loeated inferior to the dia- 
phragm in the abdominal 
eavity; also knovvn as inferior 
phrenie lymph nodes 

Drains mostly lymph from the 
inferior quadrants of the breast 

lnfraclavicular 
lymph nodes 

Loeated inferior to the 
elaviele 

Drains iymph from the axillary 
lymph nodes 

Sopraelavi- 
cular lymph 
nodes 

Loeated superior to the 
elaviele 

Sobelavian 

lymphatie 

trunk 

Formed from efferent vessels 
of the axiilary nodes, apieal 
in particu!ar 

• On the right—^joins with 
bronehomediastinal & 
jugular trunks to form 

the right lymphatie duct 

• On the left—joins the 

thoraeie duct 


Additional Goneept 

The eontralateral breast reeeives a signifieant amonnt of 
lymphatie drainage. 


MISCELLANEOUS 

Thoraeie eavity 

The thoraeie eavity is bonnded by the thoraeie wall—a flexi- 
ble musculoskeletal eage. It is divided into 2 laterally plaeed 
pleural eavities and a eentral region—the mediastinum. The 
thoraeie eavity eontains the heart, Inngs, thymns, traehea, 
esophagns, and multiple neurovascular elements. 

















Thoraeie eavity (continuedj 


Area 

Structure 

Signifieanee 

Superior 

thoraeie 

apertore 

Boundaries; 

• Anterior—manubrium 

• Posterior—^TI 

• Lateral—Ist ribs and their 
eostal eartilages 

• Also knovvn as the thoraeie 
inlet 

• Allovvs passage of the 
traehea, esophagus, and 
neurovascular elements 
betvveen the thoraeie eavity 
and the neek 

Inferior 

thoraeie 

aperture 

Boundaries: 

• Anterior—xiphisternal 
joint 

• Anterolateral—eostal 
eartilages of ribs 7-10— 
the eostal margin 

• Posterior—T12 

• Posterolateral—11th and 
12th ribs 

• Also knovvn as the thoraeie 
outlet 

• eiosed by the diaphragm 

• Allovvs for passage of 

the inferiorvena eava, aorta, 
and esophagus betvveen the 
thoraeie eavity and abdomen 

Intereostal 

spaee 

Spaee betvveen adjaeent ribs 
and eostal eartilages 

Gontains intereostal muscles 
and intereostal neurovascular 
elements 

Superior 

mediastinum 

• Superior border—superior 
thoraeie aperture 

• Inferior border—plane 
passing from sternal angle 
through the T4-T5 
vertebral level 

• Latera! borders—pleural 
eavities 

Gontains superior vena eava, 
braehioeephalie veins, areh of 
aorta, thoraeie duct, esophagus, 
traehea, left & right vagus 
nerves, left recurrent laryngeal 
nerve and left & right phrenie 
nerves, and the thymus 

Inferior 

mediastinum 

• Superior border—plane 
passing from sternal angle 
through the T4-T5 
vertebral level 

• Inferior border—diaphragm 

• Latera! borders—pleural 
eavities 

Subdivided by the perieardial 
sae into anterior, middle, and 
posterior mediastina 

Anterior 

mediastinum 

• Most anterior part of the 
inferior mediastinum 

• Bounded anteriorly by the 
sternum and transverse 
thoraeie muscle and post- 
eriorly by the pericardium 

Gontains the thymus, loose 
eonneetive tissue, sternoperi- 
eardial ligaments, lymph 
nodes, and fat 

Middle 

mediastinum 

Middle part of inferior 
mediastinum 

Gontains the heart, perieardial 
sae, roots of the great vessels, 
areh of the azygos vein, and 
primary bronehi 

Posterior 

mediastinum 

Most posterior part of the 
inferior mediastinum 

Gontains the thoraeie aorta, 
esophagus, azygos and 
hemiazygos veins, vagus nerves, 
thoraeie duct, sympathetie 
trunks, and splanehnie nerves 


12 
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Mnemonie 

V-A-N: Intereostal neurovascular elements are arranged 
from snperior to inferior as: 

intereostal Vein 
intereostal Artery 
intereostal Nerve 

eiinieal Signifieanee 

Thoraeie Ontlet Syndrome 

Obstrnetions in the root of the neek may affeet structures 
passing throngh the snperior thoraeie apertnre; problems are 
often manifested in the upper limb. 

Posterior mediastinnm 


Structure 

Sígnífíeanee 

Organ 

Esophagus 

• Loeated posterior to the traehea, anterior to vertebral bodies 

• Begins at inferior aspeet of pharynx (C6) 

• Terminates by entering the stomaeh after passing throogh the 
esophageal hiatos (TIO) of the diaphragm 

Nerve 

Esophageal 

plexus 

• Formed of parasympathetie fibers from the vagus nerves and 
sympathetie fibers from sympathetie ehain ganglia and the 
greater splanehnie nerve 

• Sopply glands and musculature of inferior 2/3 of esophagus 

Sympathetie 

trunks 

• Loeated on either side of the vertebral column along posterior 
wall of the thorax 

• Chain of paravertebral ganglia eontaining presynaptie 
sympathetie eell bodies 

• Ganglia eonneeted by presynaptie sympathetie and viseeral 
afferent fibers 

• Connected to thoraeie spinal nerves by rami communicantes 

Thoraeie 

splanehnie 

nerves 

• Greater, lesser, and least 

• Convey presynaptie sympathetie fibers from T5-T12 
to prevertebral ganglia of the abdomen 

• Convey viseeral afferents from the abdomen 

Vessel 

Thoraeie 

aorta 

• Continuation of the areh of the aorta; beeomes abdominal 
aorta after passing throogh the aortie hiatus (T12) of the 
diaphragm 

• Found to the left of thoraeie vertebral bodies 


(continued) 


















14 CLINICAL ANATOMY FOR YOUR POCKET 


Posterior mediastinom (continued) 


Structure 

Signífieanee 

Bronehial 

arteries 

• Left: branehes of thoraeie aorta 

• Right: branehes of posterior intereostal arteries 

• Supply oxygenated blood to the tissues of the lung 

Perieardial 

arteries 

• Branehes of thoraeie aorta and perieardiophrenie arteries 

• Supply the pericardium 

Posterior 
intereosta! 
arteries—9 
pairs 

• Branehes of thoraeie aorta 

• Supply intereostal spaees 3-11 

Superior 

phrenie 

arteries 

• Branehes of the thoraeie aorta 

• Supply the diaphragm 

Esophageal 

arteries 

• Branehes of the thoraeie aorta 

• Supply the esophagus 

Subcostal 

arteries 

• Branehes of the thoraeie aorta 

• Supply body wall inferior to the 12th ribs 

Thoraeie 

duct 

• Conveys lymph from entire body, except the right upper limb, 
right aspeet of the thorax and right side of head & neek 

• Begins in abdomen at ehyle eistern and empties into the 
junction of left internal jugular vein and left subclavian vein 

• Found along the vertebral column between the azygos vein 
and esophagus 

Azygos vein 

• Drains mediastinum and posterior thoraeie & abdominal walls 
on the right; found on right side of vertebral bodies 

• Begins in the abdomen and terminates by emptying into 
superior vena eava 

• Reeeives hemiazygos and aeeessory hemiazygos veins at the 
T8-T9 vertebral level 

Hemiazygos 

vein 

• Drains mediastinum and posterior thoraeie and abdominal 
walls on the left as high as T9 vertebral ievel, where it 
erosses to the right side to enter the azygos vein 

Aeeessory 

hemiazygos 

vein 

• Drains mediastinum and posterior upper thoraeie wall on the 
left as far inferiorly as T8 vertebral level where it erosses to 
the right side to enter the azygos vein 


The traehea is presented with the snperior mediastinnm. 

eiinieal Signifieanee 

Esophageal Gonstrietions 

Three eonstrietions of the esophagns occur where it is 
eompressed by, from superior to inferior: (1) areh of the 
aorta, (2) left main bronehns, and (3) the diaphragm.These 
eonstrietions are areas snseeptible to damage from swallow- 
ing eanstie substances and are plaees where ingested objeets 
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Sympathetie 

ehain 


Azygos 


vein 


Right 

primary 

bronchus 


Intereostal 
vein, artery, 
and nerve 


Cut edge 
of eostal 
pleura 



Esophagus 


Traehea 


Left 

primary 

bronchus 


Thoraeie 

duct 


Diaphragm 


FIGtJRE 1-4. Posterior mediastinnm vievved from the right: parietal 
pleura is intaet on left side and partially removed on right. A portion of 
esophaguSj betvveen bifurcation of traehea and diaphragm, is also 
removed. (From Agur AMR, Dalley AF. Granfs Atlas of Anatomy, 12* 
ed. Baltimore: LippincottWilliams &Wilkins; 2009:82.) 

may beeome lodged; the eonstrietions are visible on radi- 
ographs and are useful landmarks. 

Azygos Veìns 

The azygos system provides a eollateral pathway for venous 
blood that eonneets the snperior and inferior vena eavae. 

Mnemonìe 

Four birds of the thorax: 

esophaGOOSE 
vaGOOSE nerve 
azyGOOSE vein 
thoraeie DUCK 
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Superior mediastinom 

(Figure 1-5) 


Structure 

Signifìeanee 

Ligamentum 

arteriosum 

• Remnant of the ductus arteriosos (shont for blood from the 
fetal polmonary tronk to aorta} 

• Connects left polmonary artery to the areh of the aorta 

• Left recurrent laryngeal nerve vvraps around to then aseend to 
the larynx 

Organ 


Thymus 

• Loeated mostly in the superior mediastinum 

• Lymphatie organ that involotes after poberty and is replaeed 
by fat 

Traehea 

• Loeated anterior to the esophagos 

• Begins at erieoid eartilage of the larynx 

• Terminates at the level of the sternal angle into 2 main bronehi 

• Skeleton of posteriorly oriented U-shaped rings, posterior 
defieieney spanned by the traehealis muscle 

Esophagjs 

• Loeated posterior to the traehea and anterior to the vertebral 
bodies 

• Begins at inferior aspeet of the pharynx, terminates by entering 
the stomaeh after passing through the esophageal hiatus 
(T10) of the diaphragm 

Nerve 


Left vagus 

• Foond anterior to the areh of the aorta where it gives off the 
left recurrent laryngeal nerve 

• Passes posterior to the root of the lung, where it ramifies 
to contribute to the polmonary, eardiae, and esophagea! 
plexuses 

Right vagos 

• Foond anterior to the right subc!avian artery, where it gives 
off the right recurrent laryngeal nerve 

• Passes posterior to the root of the lung, where it ramifies 
to eontribote to the polmonary, eardiae, and esophagea! 
plexuses 

Left 

reeorrent 

laryngeal 

• Braneh of left vagus nerve as it passes over the anterior 
surface of the areh of the aorta 

• Aseends to the larynx between the traehea and esophagos 

Right 

reeorrent 

laryngeal 

• Braneh of the right vagos nerve as it passes over the anterior 
surface of the right subclavian artery 

• Aseends to the larynx between the traehea and esophagus in 
the traeheoesophageal groove 

Left phrenie 
nerve 

• Passes anterior to the root of the lung, found between the 
fibrous pericardium and mediastinai pleura 

Right 

phrenie 

nerve 

• Sole motor supply to the diaphragm 

• Sensory to eentral aspeets of diaphragm 


(continued) 
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Superior mediastinum (continued) 


Structure 

Signifieanee 

Vessel 

Left 

braehioee- 
phalie vein 

• Formed by jonetion of the internal ]ugular and subclavian veins 

• The left and right braehioeephalie veins join to form the 
superior vena eava 

Right 
braehioee- 
phalie vein 

Soperior 
vena eava 

Drains most venous blood from structures superior to the 
thorax into the right atrium 

Areh of the 
aorta 

• Continuation of the aseending aorta; beeomes the thoraeie 
aorta as it deseends 

• Gives off 3 branehes in the superior mediastinum: 

1. braehioeephalie trunk 

2. left eommon earotid artery 

3. left sobelavian artery 

• Left vagus nerve courses on its anterior surface 

Braehioee- 
phalie trunk 

• 1 st braneh of the areh of the aorta 

• Terminates by dividing into the right eommon earotid and right 
subclavian arteries 

• Indireetly sopplies the right side of head and neek and right 
upper limb throogh its branehes 

Left 

eommon 

earotid 

artery 

• 2nd braneh of the areh of the aorta 

• Terminates in the neek by dividing into internal & external 
earotid arteries 

• indireetly sopplies left side of head and neek throogh its 
branehes 

Left sub- 

elavian 

artery 

• 3rd braneh of the areh of the aorta 

• Continues as it passes over the lateral border of the 1 st rib to 
beeome the left axillary artery 

• Supplies the left upper limb 


The thoraeie duct is presented zvith the posterior mediastinnm. 

Addìtional Goneept 

Lymphatie Drainage 

In addition to the braehioeephalie veins forming at the junc- 
tion of the internal jugular and snbelavian veins, it is also the 
point where the right lymphatie duct joins the venous sys- 
tem on the right and the thoraeie duct on the left—known 
as the jugular angle. 
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Structure of the perieardíal eavity 

(Figure 1-5) 


Structure 

Deseríptíon 

Signífieanee 

Perieardial 

sae 

Formed of 2 layers; 

1. outer—fìbrous 
pericardium 

2. inner—parietal layer of 
serous perieardiom 

• Double-layered fibroserous 
sae that eneloses the heart 

• Fused with adventitia of the 
great vessels 

• Attaehed to the deep surface 
of the sternum by the sterno- 
perieardial ligament 

• Fuses with the eentral tendon 
of the diaphragm; therefore, 
moves during respiration 

Viseeral layer 
of serojs 
perieardiom 

Mesothelium—sìmple 
squamous epithelium 

Also known as the 
epicardium—the outer layer 
of the heart 

Parietal layer 
of serojs peri- 
eardiom 

Lines inner surface of fibrous 
pericardium 

Perieardial 

eavity 

Potential spaee betvveen 
the layers of serous peri- 
cardium 

• Filled with serous fluid 

• Allows heart to beat in a 
frietion free environment 

Fibroos peri- 
eardiom 

• Strong collagenous outer 
layer of the perieardial 
sae 

• Fuses wìth adventìtia of 
great vessels, eentral 
tendon of the diaphragm, 
and sternum 

• lnflexible nature prevents 
overfilling of the heart 

• Phrenie nerve travels 
inferiorly through the thorax 
on its lateral surface 

Transverse 

sinus 

Extension of the perieardial 
eavity posterior to the pul- 
monary trunk and aorta 

Allows for eontrol of blood out 
of the heart during surgery 

Oblique sinus 

Extension of the perieardiai 
eavity on the posterior 
aspeet of the heart 

Ends as a cui-de-sac between 
the pulmonary veins 


MEDIASTINUM _ 

Additional Goneept 
Pericardium 

The pericardium reeeives its arterial supply from the peri- 
eardiaeophrenie arteriesj which run with the phrenie nerve 
between the mediastinal pleura and the fibrons pericardium. 
Sensory innervation to the perieardinm is earried via the 
phrenie nerves. 
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eiinieal Signifieanee 
Periearditis 

Infìammation of the perieardmm that may eanse ehest pain 
and perieardial frietion ruhy which ean be deteeted dnring 
auscultation. 

Perieardial Tamponade 

An inerease in fluid in the perieardial eavity (e.g., from 
ehronie inflammation) may deerease the effieieney of the 
heart as it is eompressed. Perieardioeentesis is the drainage 
of excess fluid from the perieardial sae. 

Structure of the heart 

(Figure 1-6) 

The heart is eontained within the perieardial sae. It is 
loeated within the middle mediastinnm, left of the median 
plane in the thorax. The heart is essentially a eone-shaped 
muscular p^mp, the apex of which is direeted anteroinferi- 
orly to the left and the base posterolaterally to the right.The 
base of the heart is the loeation of the superior vena eava, 
aseending aorta and pulmonary trunk. 


Structure 

Deseríptíon 

Signifíeanee 

Heart 

sjrfaees 

• Anterior (sternoeostal) 

• Inferior (diaphragmatie) 

• Right and left polmonary 
surfaces 

• Anterior—formed mainly by 
right ventriele 

• Diaphragmatie—formed 
mainiy by left ventriele 
(some rìght ventriele) 
related to eentral tendon 
of diaphragm 

• Left pulmonary—formed 
mainly by left ventriele, 
related to eardiae noteh of 
left lung 

• Right pulmonary—formed 
mainly by right atrium 

Peetinate 

muscles 

Muscular rìdges found on 
the wails of the atria 

• Found in primitìve parts of 
both atria 

• Presenee ìndìeates "rough" 
part of atrial walls 

Trabeculae 

earneae 

Muscular rìdges found on 
the walls of the ventrieles 

• Found in primitive parts of 
both ventrieles 

• Serve to inerease meehanieal 
advantage during ventricular 
eontraetion 

• Presenee indieates "rough" 
part of ventrìcular walls 


(eontinoedj 















20 CLINICAL ANATOMY FOR YOUR POCKET 


Structure of the heart {continued) 


Structure 

Deseriptíon 

Signífieanee 

Papìllary 

muscles 

Conical muscular projeetions 
from the ventricular wall 
that attaeh to ehordae 
tendineae 

Gontraet immediately before 
ventricular eontraetion to pull 
ehordae tendineae taut to 
prevent backflow during 
ventricular eontraetion 
(systole) 

Ghordae 

tendìneae 

Attaehed to margins of 
atrìoventrìcular valves and 
papillary muscles 

Hold valve cusps taut during 
ventricular eontraetion to 
prevent backflow (regurgitation) 

Interatrial 

septum 

Muscular septum separating 
the atria 

Right side—loeation of fossa 
ovalis: remnant of foramen 
ovale, an embryologie shunt 
for blood from the right atrium 
to the left atrium 

lnterventricular 

septum 

Gomposed of a membranous 
(superior) part and a muscular 
(inferior) part 

Separates right and left 
ventrieles 

Right and 
left atrioventri- 
cular valves 

• Right—3 cusps 
(tricuspid) 

• Left—2 cusps 
(bicuspid, mitral) 

• Right—permits passage of 
blood from right atrium to 
right ventriele and prevents 
backflow in the reverse 
direetion 

• Left—permits passage of 
blood from left atrium to left 
ventriele and prevents 
backflow in the reverse 
direetion 

Fibrous 

skeleton 

• Collagenous skeleton of 
heart 

• Forms fibrous rings that 
surround heart orifiees 

• Fibrous trigones eonneet 
rings 

• Provides stability and attaeh- 
ment for valve cusps and 
muscle fibers 

• Provides eleetrieal insulation 
between the atria and 
ventrieles 

Ríght atríum 

Forms right border of heart 

Reeeives deoxygenated blood 
from the superior and inferior 
vena eavae & eoronary sinus 

Sinus venarum 

Smooth-walled part of right 
atrium 

Formed from ineorporation of 
the embryonie sínus venosus 

during development 

Sulcus 

terminalis 

Groove on outside of right 
atrium 

External representation of 
meeting of primitive atrium and 
sìnus venamm derived tissues 

Grista 

terminalis 

Ridge on inside of right 
atrium 

Internal representation of 
meeting of primitive atrium and 
sinus venarum derived tissues 


(eontinoed) 
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Structure of the heart {continued) 


Structure 

Deseríptíon 

Signífieanee 

Right auricle 

Small, eonieal projeetion 
from right atrium 

Remnant of primitive right 
atrium 

Left atrìum 

Forms most of base of heart 

Reeeives oxygenated blood 
from 4 pulmonary veins 

Left auricle 

Finger-like projeetion from 
left atrium 

Remnant of primitive left 
atrium 

Ríght 

ventríele 

Forms inferior border of 
heart 

Reeeives blood from right 
atrium 

Conus 

arteriosos 

(infundibulum) 

Smooth-vvalled soperior 
aspeet of right ventriele 

Entry to the pulmonary trunk 

Supraventri- 
cular erest 

Muscular ridge on inside of 
right ventriele 

Separates rough part of 
ehamber from smooth-walled 
part of ehamber 

Septomarginal 

trabecula 

(moderator 

band) 

Muscular ridge that extends 
from the inferior aspeet of 
the interventricular septum 
to the base of the anterior- 
most papillary muscle 

Gonveys right atrioventrieolar 
bundle—part of conduction 
system, to the anterior 
papillary muscle 

Polmonarv 

valve 

• 3 semilunar cusps 

• Loeated at apex of conus 
arteriosus 

Prevents backflow 
(regurgitation) of biood during 
ventricular relaxation (diastole) 

Polmonary 

sinuses 

Loeated betvveen cup-shaped 
semilunarvalve leaflets and 
dilated pulmonary trunk wall 

Prevent valve cusps from 
stieking to polmonary trunk 
wall during ventricular 
eontraetion 

Left ventríele 

Forms apex and left border 
of heart 

Thieker wall (4X) than right 
ventriele because it pumps 
against greater pressure 

Aortie vesti- 
bule 

Smooth-walled soperior 
aspeet of left ventriele 

Entry to aseending aorta 

Aortie valve 

• 3 semilunar cusps 

• Loeated near origin of 
aseending aorta 

Prevent backflow 
(regurgitation) of blood during 
ventricular relaxation (diastole) 

Aortie sinuses 

Loeated between cup- 
shaped semilunar valve 
leaflets and dilated aseend- 
ing aorta wall 

• Prevent valve cusps from 
stieking to aseending aorta 
wall during ventricular 
eontraetion 

• Right and left sinus give 
origin to the right and left 
eoronary arteries 
respeetively 
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Abdominal 

aorta 


Right braehioeephaiie vein 
Left braehioeephaiie vein 
Superior vena eava 


Refleetion of 
pericardium 

Right auricle~ 

Peetinate 
muscies 

Fossa 

Rightí^^ 
atrium 

Right-Sf^ 
eoronary 
artery 

Tricuspid valve 

Papillary 
muscle 
inferior 
vena eava 


Left subclavian artery 
Left eommon earotid artery 
Braehioeephaiie trunk 

Areh of aorta 

Ligamentum 
arteriosum 

Pulmonary 
' trunk 

Conus 

’f'* arteriosus 
Left auricle 


Anterior inter- 
ventricuiar 

Left 

ventriele 
ehordae 
tendineae 

Muscuiar 
inter- 

ventricular 
septum 
Apex of heart 
Moderator 
band 


FIGIJRE 1-5. Heart. Right interior view. (Asset provided by 
Anatomieal Ghart Gompany.) 


Additional Goneept 
Heart is a "Dooble Pump" 

Right side of the heart: right atrium reeeives deoxygenated 
blood from the vena eavae; the right ventriele pumps this 
blood to the lungs for oxygenation via the pulmonary trunk. 
Left side of the heart: left atrium reeeives oxygenated blood 
from the pnlmonary veins; the left ventriele pumps this 
blood to the body via the aorta. 

VValls of the Heart 

The walls of all 4 ehambers of the heart eonsist of the same 
three layers from snperfieial to deep: 

epicardium—layer of mesothelinm; also known as viseeral 
layer of serous pericardium 

myocardium—middle layer eomposed of eardiae muscle 
tissue 

endocardium—layer of endothelium that lines heart 
ehambers and valves 
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Auscultation 

Auscultation of the valves: eaeh of the 4 valves of the heart 
is heard best at speeifie loeations on the thoraeie wall: 

bicuspid valve—5th intereostal spaee on the left 
trienspid valve—4th intereostal spaee to the left of the 
sternnm 

pulmonary valve—2nd intereostal spaee to the left of the 
sternnm 

aortie valve—2nd intereostal spaee to the right of the 
sternnm 

Ventrieles 

Ventriele eharaeteristies—fe^er, larger papillary mnseles, 
more numerous trabeculae earneae, fe^er, thieker atrioven- 
tricular valve cusps and fe^er, thieker ehordae tendineae are 
eharaeteristies of the left ventriele owing to its inereased 
workload relative to the right ventriele. 

eiinieal Signifieanee 
Foramen Ovale 

ineomplete elosnre of the foramen ovale occurs in 
15%-25% of adnlts, it is typieally asymptomatie. 

Septal Defeets 

The membranous part of the interventricular septum is 
the most eommon site of interventrienlar septal defeets; 
severe defeets may result in hypertension and eardiae failnre. 


Nerves of the heart 


Nerve 

Orígin 

Structures Innervated 

Superficial 
eardiae plexus 

• Sympathetie— 
sympathetie 
trunks 

• Parasym- 
pathetie—vagus 
nerves 

• Loeated inferior 
to the aortie areh 
and anterior to 
the right pulmo- 
nary artery 

• Sympathetie—termìnate on SA and 

AV nodes, inereases heart rate and 
foree of eontraetion, prodoees vasodi- 
lation of eoronary arteries 

• Parasympathetie—termìnate on SA 
and AV nodes and eoronary arteries, 
deereases heart rate and foree of 
eontraetion, causes vasoeonstrìetion 
of eoronary arteries 


(continued) 
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Nerves of the heart (continued) 


Nerve 

Orígín 

Structures Innervated 

Deep eardiae 
plexus 

• Sympathetie— 
sympathetie 
trunks 

• Parasym- 
pathetie—vagus 
nerves 

• Loeated posterior 
to the aortie areh 
and anteriorto 
the traeheal 
bifurcation 


Viseeral 
afferents of 
eardiae plexuses 

Fibers travel with 
sympatheties and 
in the vagus nerve 

• Fibers traveling with sympatheties 
eonvey pain ìnformatìon to T1-T5 
spinal eord segments; these fibers are 
involved in pain referred to the left 
upper limb dorìng heart attaek 

• Fibers traveling in the vagus nerve 
innervate baroreeeptors and 
ehemoreeeptors that monitor pressure 
and gas eoneentrations in the blood 

Sinuatrial (SA) 
node 

Group of self- 
excitable eardiae 
musc!e eells 
loeated near the 
junction of the 
superior vena eava 
and the right atrium 

Paeemaker of the heart, gives an 
impulse ~70 times per minute 

Atrioventrìeolar 
(AV) node 

Loeated on the 
rìght side of the 
atrial septum near 
the opening of the 
eoronary sinus 

• Reeeives ìmpulse from wal! of atria 
that was inìtiated in the SA node 

• Passes impulse to ventrieles via the 

AV bundle 

AV bundle 
{Bundle of His) 

Fiber bundle pass- 
ing from the AV 
node to membran- 
ous part of ìnter- 
ventricular septum, 
where it terminates 
by dividìng into 
bundle branehes 

Only bridge of conduction system 
between atria and ventrieles 

Right and left 
bundle branehes 

Formed by termina- 
tion of AVbundle, 
fol!ow interventrì- 
cularseptum to 
ventricular walls 
where they ramify 

• Supply eardiae muscle eells of 
ventricular walls through ramifieations 
(subendocardial branehes) 

• Right bundle braneh sends a braneh 
through the septomarginal trabeculae 
of the right ventriele to the anterior 
papillary muscle 
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Additional Goneept 

Postsynaptie parasympathetie ganglia are loeated near the 
SA and AV nodes. 


Vessels of the heart 


Artery 

Origin 

Deseription 

Ríght eoronary 

Right aortie 
sinus 

Supplies right atrium & ventriele, left 
ventriele, SA and AV nodes, and inter- 
ventricular septum 

SA nodal braneh 

Right eoronary 
artery 

Supplìes SA node 

Right marginal 
braneh 

Supplies right ventrìele and apex of 
heart 

Posterior 

interventrieolar 

Supplies both ventrieles and posterior 
aspeet of interventrìcular septum 

AV nodal braneh 

Supplies AV node 

Left eoronary 

Leftaortie sinus 

Supplies left atrìum and ventriele, right 
ventrieie, and interventricular septum 

Anterior interven- 
trieolar (left 
anteriordeseending 

Left eoronary 
artery 

Supplies right and left ventrieles and 
interventricular septum 

Left circumflex 
braneh 

Supplies left atrium and ventriele 

Left marginal 
braneh 

Left circumflex 
braneh 

Supplies left ventriele 

Posterior interven- 
trieolar braneh 

Left eoronary 
artery 

Supplìes interventrìcular septum 

Veìn 

Termination 

Deserìption 

Goronary sinus 

Right atriom 

Large vein on posterior aspeet of heart 
in eoronary suicus; aeeepts most venous 
blood from the heart before emptying 
into right atrium 

Great eardiae 

Goronary sinus 

Runs with anterior interventricular 
artery in anterior interventricular sulcus; 
beeomes eoronary sinus on posterior 
aspeet of heart 

Middle eardiae 

Runs with posterior interventricular 
artery in posterior interventricular sulcus 

Small eardiae 

Runs wìth right marginal braneh 

Oblique vein of 
left atrium 

Remnant of primordial left superìor 
vena eava 

Left posterior 
ventricular 

Drains posterior aspeet of left ventriele 

Left marginal 

Draìns left margin of heart 

Anterior eardìae 

Right atrium 

Draìns right ventriele 

Smallest eardiae 

Ghambers of 
heart 

Draìns walls of all 4 ehambers of heart 
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Additional Goneept 
Venoos Drainage 

Venous drainage of the heart is said to be “indireet” because 
most venous blood enters the eoronary sinus before being 
emptied into the right atrium. 

eiinieal Signifieanee 
Coronary Arteries 

Goronary artery disease is a leading cause of death, typieally 
as a result of deereased blood flow to the heart. An area of 
myocardium that has undergone neerosis (as a result of laek 
of blood) eonstimtes a myoeardial infaretion or heart attaek. 

LUNGS AND PLEURA _ 

Structure of the pleural eavitìes 

(Figures 1-4, 1-6 and 1-7) 


Structure 

Deserìption 

Sígnifíeanee 

Endothoraeie 

faseia 

Fibroareolar layer betvveen 
parietal pleura and thoraeie 
wall 

Invests muscular and skeletal 
elements of thoraeie wall and 
adheres parietal pleura to 
inner surface of thoraeie wall 

Costal pleura 

Parietal pleura adherentto 
the inner surface of the ribs 
and eostal eartilages via the 
endothoraeie faseia 

intereostal and phrenie nerves 
provide sensory innervation; 
therefore, paìn may be referred 
to the thoraeie wall and neek 

Mediastìnal 

pleura 

Parietal pleura adherent to 
the outer surface of the 
mediastinom via the 
endothoraeie faseia 


Diaphragmatie 

pleura 

Parietal pleura adherent to 
the superior surface of the 
diaphragm via the endotho- 
raeie faseia 


Cervical pleura 

• Parietal pleura extending 
into the root of the neek 

• Govered by the supra- 
pleoral membrane—a 
regional thiekening of the 
endothoraeie faseia 


Pulmonary 

ligament 

Double-layered fold of pleura 
extending inferiorly from the 
root of the lung 

Area of refleetion—viseeral 
pleura from the sorfaee of 
the lung ìs continuous with 
parietal pleura 


(continued) 
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Structure of the pleural eavitìes (continued) 


Structure 

Deseriptíon 

Signífieanee 

Viseeral pleura 

Govers all sorfaees of eaeh 
lung 

• Continuous with parietal 
pleura at the root of the 
lung 

• No orvery limited pain 
afferents 

Pleural eavity 

Potential spaee betvveen the 
viseeral and parietal pleura 

• Gontains eapillary layer of 
serous fluid 

• Negative pressure here 
maintains lungs in inflated 
state 

Left and right 
eostodiaphrag- 
matie reeesses 

Potential spaee betvveen 
eostal and diaphragmatie 
pleura 

During inspiration the lungs 
enter the reeesses 

Left and right 

eostomediastinal 

reeess 

Potential spaees betvveen 
eostal and mediastinal 
pleura 



Superior 
vena eava 


atrium 


IVe and 
pericardium 


Right 


FIGtJRE 1-6. Anteroposterior ehest radiograph. Radiograph 
shows the varions eomponents of the heart and great vessels. (From 
Dudek RWj LouisTM. High-Yield GrossAnatomy. 3rd ed. Baltimore: 
Lippineott Williams &Wilkins; 2008:85.) 
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FIGIJRE 1-7. Pneumothorax. A pneumothorax is air in the plural 
eavityj this has the effeet of eollapsing the elastie lung as the negative 
pressnre maintaining it in its expanded state is lost. Posteroanterior 
radiograph shows a left apieal (straight arrows) and subpulmonic 
(curved arrow) pneumothorax in a 41-year-old woman with respira- 
tory distress syndrome. (From Dudek RW, Louis TM. High~Yield 
Gross Anatomy. 3rd ed. Baltimore: Lippineott Williams & Wilkins; 
2008:64.) 

eiinieal Signifieanee 
Gervieal Pleura 

The eervieal pleura and apex of the lung are subject to 
injury from neek wounds beeanse the plenral eavity extends 
into the root of the neek. 

Traeheobronehial tree 

(Figure 1-4) 


Structure 

Deseription 

Signífieanee 

Traeheal rings 

20 U-shaped hyaline 
eartiiages 

• Keep traehea patent 

• Posteriorly oriented opening 
of U-shaped eartilage allovvs 
for expansion of the esoph- 
agus doring svvallovving 


(continued) 
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Traeheobronehial tree (continuedj 


Structure 

Deseriptíon 

Sígnífíeanee 

Traehealis 

Layer of smooth muscle 

Spans posterior defieieney of 
traeheal rings 

Rightand left 
main bronehi 

• Extend from traeheal bifur- 
eation to hilum of lungs 

• Supported by Ll-shaped 
hyaline eartilage 

• Terminate by dividing into 
lobar bronehi 

• Form part of root of the lung 

• Enter lung at hilum 

• Right main bronchus is shor- 
ter, wider and more vertieally 
oriented than the left 

• Hyaline eartilage keeps both 
main bronehi patent 

Garina 

Keel-like septom projeeting 
soperiorly at the bifurcation 
of the traehea 

Visible on radiographs; 
displaeement may indieate 
thoraeie pathology 

Lobar(seeondary) 
bronehi (3; right) 

• Sopported by hyaline 
eartilage 

• Hyaline eartilage keeps 
lobar bronehi patent 

Lobar(seeondary) 
bronehi (2; left) 

• Extend from main bronehi 
until termination as seg- 
mental bronehi 

• Eaeh lobar bronchus 
eorresponds to a lobe 
of the lung 

Segmental 
(tertiary) bronehi 

• Supported by hyaline 
eartilage 

• Formed from terminal 
branehes of lobar bronehi 

• Sopply bronehopolmonary 
segments—right iung: 10 
segmental bronehi 

• Left lung: 8-10 segmental 
bronehi 

Bronehopoimo- 
nary segments 

Pyramidal-shaped with 
apex direeted toward root of 
lung and base toward outer 
sorfaee of lung 

• Eaeh reeeives a segmental 
bronchus and a braneh of 
both pulmonary and 
bronehial arteries 

• Intersegmental veins 
help identify boundaries 
between segments for 
reseetion 


Additional Goneept 

Bronehopolmonary Segments 

■ Right lung—Superior lobe: Apieal, Posterior, Anterior 

Middle lobe: Lateral, Medial 

Inferior lobe: Snperior^ Anterior basal^ Posterior basal, 
Lateral basal^ Medial basal 

■ Left lung—Superior lobe: Superior division—Apieoposterior, 
Anterior; Lingular division—Snperior, Inferior 

Inferior lobe: snperior, Anterior basal, posterior basal, 
Lateral basal, Medial basal 
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Mnemonie 

Inhafe a Bite, Goes Down the Right 

Inhaled objeets more likely to enter right bronehns, as it is 
vvider, shorter, and more vertieal than the left. 

Stmetnre of the lungs 

The lungs are the elastie organs of respiration. Their 
fnnetion depends upon surface tension in the pleural 
eavity keeping the parietal and viseeral layers of pleura 
together. 


Structure 

Deseríption 

Signìfìeanee 

Right lung 

3 lobes (superìor, middle, 
and inferior) separated by 
a horizontal and oblìque 
fissore 

The right lung is largerthan 
the left 

Left lung 

2 lobes (superior and inferior) 
separated by an oblique 
fissore 

The left lung is smaller than 
the right ovving to the position 
of the heart 

Gardiae noteh 

Indentation of superior lobe 
of left lung along the 
anteroinferior border 

Result of the heart and 
perieardial sae bulging to the 
Ìeft 

Lingola 

Tongue-iìke proeess of 
superior lobe of the left 
lung inferior to the eardiae 
noteh 

Root of lung 

• Formed by pulmonary and 
bronehial arteries, pulmo- 
nary and bronehial veins, 
lymphaties, nerves, and 
main bronehi 

• Enelosed by pleural 
sleeve 

Loeated on medial aspeet of 
lung, site at vvhieh structures 
enter and leave the lung 

Hilum of lung 

Loeated on medial aspeet of 
lungs 

Root of lung enters lung here 

Horizontal and 
oblique fissures 

• Right lung has 1 horizontal 
and 1 oblique fissure 

• Left lung has 1 oblique 
fissure 

Separate lungs into lobes: 
right lung 3, left lung 2 
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Nerves of the lungs 


Nerve 

Orìgìn 

Structures Innervated 

Anterior 

pjlmonary plexus 

• Sympathetie— 
sympathetie 
tronks 

• Parasym- 
pathetie—^vagos 
nerves 

•Loeated anterior 
to root of lung 

• Sympathetie—inhibit bronehial 
smooth muscle (bronehodilate) and 
glands, motor to vessels 
(vasoeonstriet) 

• Parasympathetie—inhibit vessel 
musculature (vasodilate), motor to 
smooth muscle of bronehial tree 
(bronehoeonstriet) and glands 
(stimulates mucous seeretion) 

Posterior 
pjlmonary plexus 

•Sympathetie— 
sympathetie 
tronks 

• Parasym- 
pathetie—vagus 
nerves 

• Loeated posterior 
to root of lung 

Viseeral afferents 
of pulmonary 
plexuses 

Fibers trave! in 
vagus nerve 

Sensory to tissues of the lungs and 
bronehi—touch, streteh, temperature, 
and ehemieal irritants 


Additional Goneept 

Postsynaptie parasympathetie ganglia are found distributed 
throughout both plexuses. 


Vessels of the lungs 


Artery 

Orígin 

Deseription 

Right and left 
pulmonary 

Pulmonary 

trunk 

Give rise to lobar arteries; earry 
deoxygenated blood to the lungs 

Lobar 

Pulmonary 

arteries 

3 right and 2 left lobar arteries earry 
deoxygenated blood to eaeh lobe of the 
lung; aeeompany seeondary bronehi 

Right and left 
bronehial 

• Right-— 
posterior 
intereostal 
artery 

• Left— 
thoraeie aorta 

Supply oxygenated blood to the tissues 
of the bronehial tree 

Vein 

Termination 

Deseription 

Right and left 
polmonary 

Left atrium 

2 pairs of pulmonary veins eonvey 
oxygenated blood to the left atrium 


{continued) 
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Vessels of the lungs (continuedl 


Vein 

Terminatíon 

Deseription 

Right and left 
bronehial 

• Right— 
azygos vein 

• Left— 
aeeessory 
hemiazygos 
vein 

Drain deoxygenated blood from the 
bronehial tree 


Additional Goneept 

Ligamentum Arteriasum 

The ligamentnm arteriosnm is the remnant of the ductus 
arteriosus—an embryologie shunt eonneeting the areh of 
the aorta and the left pulmonary artery. 


Lymphaties of the lungs 


Lymphatie 

strnetnre 

Deseription 

Drainage 

Soperfieial 
lymphatie plexus 

Loeated immediately deep to 
viseeral pleura 

Drains to bronehopolmonary 
lymph nodes 

Deep iymphatie 
plexus 

Loeated in the submucosa of 
bronehi and eonneetive 
tissue around the bronehi 

Drains to pulmonary lymph 
nodes 

Pulmonary 
lymph nodes 

Loeated along the lobar 
(seeondary) bronehi 

Drain to bronehopolmonary 
lymph nodes 

Bronchopul- 
monary (hilar) 
lymph nodes 

Loeated in the hilum of the 
lung(s) 

Drain to traeheobronehial 
lymph nodes 

Superior and 
inferiortraeheo- 
bronehial lymph 
nodes 

Loeated at the biforeation of 
the traehea 

Drain to bronehomediastinal 
trunks (right and left) 


Additional Goneept 

The superficial and deep lymphatie plexuses of the lungs 
communicate freely. 

eiinieal Signifieanee 

Bronchopulmonary nodes are an early site of tumor 
metastases in bronehogenie eareinoma. 
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INTRODUCTION _ 

The abdomen is that portion of the trnnk inferior to the 
diaphragm and snperior to the pelvis with which it is eon- 
tinnons. The abdomen extends inferiorly to the snperior 
pelvie apertnre. 



AREAS AND FASGIA OF THE ABDOMEN 


Areas of the abdomen 


Area 

Structure 

Signífieanee 

Abdomina! eavìty 

Boondaries: 

Larger, soperior part of the 


• Soperior— 
diaphragm 

• Inferior— 
continuous with 
pelvie eavity at 
sjperior pelvie 
aperture 

• Anterolateral— 
muscular abdominal 
wall 

• Posterior— 
vertebral column 

abdominopelvie eavity 

Regìons (9) 

Divided into regions 

• Regions: 


by: 

• Right and left 


• 2 horizontal 

hypoehondriae 


planes—subcostal 

• Right and left inguinal 


and transtubercular 

• Right and left lateral 


• 2 vertieal- 

• Epigastrie 


midclavicular 

• Dmbilieal 


planes 

• Pubic 

• Llsed for deseription of 
organ loeation or loeation 
of pathologie proeesses 

(continued) 
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Areas of the abdomen (continued) 


Area 

Structure 

Sígnifieanee 

Quadrants (4) 

Divided into 
quadrants by a 
horizontal 

(transumbilical) and a 
vertieal (median) 
plane 

• Quadrants; 

• Right and left upper 

• Right and left lovver 

• Used for deseription of 
organ loeation or loeation 
of pathologie proeesses 

Ingninal eanal 

• 4-6 em long, 
inferomedially 
direeted passage 
extending betvveen 
the deep and 
soperfieial ingoinal 
rings 

• VValls of eanal: 

• Anterior— 
external oblique 
aponeorosis 

• Posterior— 
transversalis 
faseia and 
medially the 
eonjoint tendon 

• Roof— 
transversalis 
faseia and arehing 
fibers of the 
internal oblique 
and transversus 
abdominis 

• Floor—iliopubic 
traet, inguinal 
ligament, and 
laennar ligament 
from lateral to 
medial 

• Transmits the spermatie 
eord or round ligament of 
the uterus, ilioingoinal 
nerve, and the genital 
braneh of the 
genitofemoral nerve 

• One result of the oblique 
nature of eanal is that the 
sjperfieial and deep rings 
do not overlap; therefore, 
inereases in intra- 
abdominal pressure foree 
the eanal "elosed" to 
prevent herniation 

Subinguinal spaee 

Spaee loeated deep to 
the ingoinal ligament 
and iliopubic traet 

Serves to eonneet the 
abdominopelvie eavity with 
the lower limb 


Additional Goneepts 

Deep Ingninal Ring 

The deep inguinal ring, the internal opening of the ingninal 
eanal, is an evagination of transversalis faseia, just superior 
to the middle of the inguinal ligament and immediately lat- 
eral to the inferior epigastrie vessels. 
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Superficial lnguinal Ring 

The superfìcial inguinal ring is the slitlike external open- 
ing of the inguinal eanal in the aponenrosis of the external 
oblique m^selej just superior to the public tubercle. The 
medial and lateral margins of the opening are the medial 
and lateral ernra, which are prevented from spreading 
apart by interernral fibers. 

Structures of the abdominal wall 


Feature 

Deseription 

Superficial faseia 

Inferior to umbilicus, it is eomposed of 2 layers: 

• A soperfieial fatty layer (Gamper's faseia) 

• A deep membranoos layer (Searpa's faseia) 

Investing faseia 

Govers the moseles (4) forming the muscular wall of 
the abdomen 

Endoabdominal faseia 

• Lines inner surface of abdominal wall 

• Named aeeording to muscle it lines; 

• Transversaiis faseia lines the transverse 

abdominal muscle 

• Divided into anterior, middle, and posterior 
layers 

• Middle and posterior layers enelose the 
intrinsie muscles of the baek—relatively 
thiek, provides attaehment for anterolateral 
abdominal wall moseles 

• Anterior layer is faseia of quadratus 
lumborum muscle—thiekened superiorly to 
form lateral arcuate ligament inferiorly 
attaehes to iliolumbar ligament 

• Lumbar faseia lines the quadratus lumborum 

• Psoas faseia lines the psoas major muscle 

• It is thiekened superiorly to form the medial 
arcuate ligament 

• It is continuous with the thoracolumbar 
faseia 

Parietal peritoneum 

• Lines abdominopelvie eavity 

• Loeated deep to the endoabdominal faseia 
from which it is separated by extraperitoneal 
fat 

Rectus sheath 

• Formed by the aponeoroses of the external and 
internal oblique and transverse abdominal 

• The sheath eontains the rectus abdominis, 
the superior and inferior epigastrie vessels, 
the pyramidalis, segmental nerves, and 
lymphaties 


(continued) 
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Structures of the abdominal wall (continued} 


Feature 

Deseríptíon 

Conjoint tendon 

• Fused tendons of internal oblique and transverse 
abdominal at their attaehment to the pubis 

• Forms medial portion of posterior wall of inguinal 
eanal 

Ingoìnal ligament 

• Free, fibrous inferìor edge of externai oblique, 
extending between the anterior soperior iliae 
spine and pubic toberele 

• Laterally provìdes attaehment for transverse 
abdominai and internal oblique 

lliopobie traet 

• Thìekened inferior margìn of the transversalis 
faseia 

• Forms portion of floor and posterior wall of 
inguinal eanal 

• Loeated posterior and parailel to the ingoinal 
ligament 

• Forms the anterior boondary of the subinguinal 
spaee 

Laeonar ligament 

• Medial-most internally direeted portion of the 
inguinal ligament 

• Forms portion of floor of ingoinal eanal 

• Attaehes to soperior pubic ramus 

Peetineal ligament 

Continuation of laeonar ligament as it runs along 
the peetin pubis 


Additional Goneept 

Rectus Sheath 

Rectus sheath—Above a line midway between the 
pubic symphysis and umbilicus the anterior layer of the 
sheath is formed by the external oblique and the ante- 
rior portion of the internal obli^ne, which splits to eon- 
tribute to the posterior layer of the sheath with the 
transverse abdominal muscle. Below this line, the 
sheath is defieient posteriorly, with the aponenrosis of 
all three mnseles forming the anterior layer of the 
sheath, with only the transversalis faseia separating the 
rectus abdominis from the parietal peritonenm. The 
lower edge of the aponenrotie “line” of the posterior 
sheath is the arenate line. 
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ABDOMINALVVALL 


Muscles of the abdominal wall 


Muscle 

Proxímal 

Attaehment 

Distal 

Attaehment 

Innervatíon 

Main Aetions 

Anterolateral Abdominal Wall 

External 

oblique 

Ribs 5-12 

Linea alba, 
pubic erest 
and 

tubercle, 
anterior iliae 
erest 

T5-T12 

Gompress, 
proteet, and 
support 
abdominal 
eontents; flex 
and rotate 
trunk 

Internal 

oblique 

Thoracolumbar 
faseia, 
anterior iliae 
erest, inguinal 
ligament 

Ribs 10-12, 
linea alba, 
peetin pubis 
via eonjoint 
tendon) 

T6-T12and 

L1 

Gompress, 
proteet, and 
support 
abdominal 
eontents 

Transverse 

abdominal 

Gostal 

eartilages 

7-12, 

thoracolumbar 
faseia, iliae 
erest, inguinal 
ligament 

Linea alba, 
pubic erest, 
peetin pubis 
via eonjoint 
tendon) 

Rectus 

abdominis 

Pubic 

symphysis and 
pubic erest 

Xiphoid 

proeess, 

eostal 

eartilages 

5-7 

T6-T12 

Gompress, 
proteet, and 
support 
abdominal 
eontents; flex 
trunk (Inmbar 
region) 

Pyramidalis 

Pubis 

Linea alba 

T12 

Tenses linea 
alba 

Spermatie Cord and Scrotum 

Gremaster 

Found vvithin eremaster faseia 

Genitofemo- 

ral 

Dravvs testes 
eloser to body 

Dartos 

Found vvithin superficial 
faseia of scrotum 

Autonomic 

VVrinkles skin 
of serotnm 

Posterlor Abdominal Wall 

Psoas 

minor 

T12-L1 
vertebrae and 
intervertebral 
dises 

Peetin pubis 

L1 

VVeak trunk 
flexor; often 
absent 


(continued) 
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Muscles of the abdominal wall (continued) 


Muscle 

Proxímal 

Attaehment 

Distal 

Attaehment 

Innervation 

Maín Aetions 

Psoas 

major 

T12-L5 
vertebrae and 
intervertebral 
dises 

Lesser 
troehanter 
of femur 

L2-L4 

Together form 
iliopsoas—the 
ehief flexor of 
the thigh 

llìaejs 

lliae fossa 

Femoral 

Quadratus 

lumborum 

12th rib 

lliolombar 
ligamentand 
iliae erest 

T12-L4 

Extends and 
laterally rotates 
vertebral eolomn 


Skeletal elements (attaehments) discussed above are presented 
with the thorax and pelvis. 

eiinieal Signifieanee 

Guardìng Reflex 

In addition to the fnnetions mentioned previonsly, the flat 
abdominal wall mnseles provide proteetion to abdominal 
viseera throngh involnntary eontraetion when tonehed or 
when an nnderlying structure is inflamed, beeoming rigid; 
this is known as the “guarding” reflex. 

Mnemonies 

Orientation 

Hands-in-your-pockets orientation: 

When you put your hands in your pants poekets, your fin- 
gers have the orientation of fibers of the external 
oblique inferomedially. 

Internal oblique fibers are at right angles to external 
oblique fibers. 

Psoas Major 

Innervation of psoas major: Hitting L2, L3, and L4 makes 
the psoas sore. 


Vessels of the abdominal wall 


Artery 

Origin 

Deserìptíon 

Musculophrenic 

Internal thoraeie 

Sopplies; diaphragm, anterolateral 
abdominal wali 

Soperior epigastrie 

Inferior epigastrie 

External iliae 

Sopplies: reetjs abdominis, antero- 
lateral abdominal wall 


(eontinoed) 
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Vessels of the abdominal wall (continuedl 


Artery 

Orígin 

Deserìptìon 

Superficial 

epigastrie 

Femoral 

Supplies; region betvveen umbilicus 
and pubis 

Superficial circum- 
flex iliae 

Supplies; ingjinal region and 
anterosuperior thigh 

Deep circumflex 
iliae 

External iliae 

Supplies; iliaeos and anterolateral 
abdominal vvall 

Subcostal 

Thoraeie aorta 

Supplies; anterolateral abdominal vvall 

Lumbar 
(4-5 pairs) 

Abdominal aorta 

Supplies; baekand posterior 
abdominal vvall 

Testicular 

Supplies; testes and epididymis 

Artery of the 
ductus deferens 

Inferior vesieal 
artery 

Supplies; ductus deferens 

Gremasterie 

Inferior epigastrie 
artery 

Supplies; eremaster muscle and 
faseia 

Vein 

Termination 

Deseriptìon 

Pampiniform 

plexus 

Plexus eonverges 
to form the 
testicular veins 

Drains the spermatie eord and testes 


Additional Goneept 

Abdominal Aorta 

The abdominal aorta is the eontinnation of the thoraeie aorta 
after it passes throngh the aortie hiatus of the diaphragm. The 
abdominal aorta terminates by dividing into eommon iliae 
arteries at L4 vertebral level.The abdominal aorta gives: 

■ paired viseeral branehes: snprarenal, renal, and gonadal 

■ unpaired viseeral branehes: eeliae trnnk, superior mesen- 
terie and inferior mesenterie arteries 

■ paired parietal: inferior phrenie and lumbar 

■ unpaired parietal: median saeral artery. 

Venoos Drainage 

Veins generally parallel arteries and drain into the inferior 
vena eava, with the notable exception of the portal system, 
which drains to the liver. 

Nerves of the abdominal wall 


Nerve 

Orígín 

Structures Innervated 

Thoraeoabdominals 

T7-T11 

Anterolateral abdominal wall soperior 
to iliae erest 

Sobeostal 

T12 


(eontinned) 
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Nerves of the abdominal wall (continuedl 


Nerve 

Origin 

Structures Innervated 

Lunibar Piexus 

lliohypogastrie 

L1 

Anterolateral abdominal wall of 
inguinal and hypogastrie regions 

llioìngjinal 

Scrotum/labia majorum, mons pubis, 
medial thigh, and lower-most aspeet of 
anterolateral abdominal wail 

Genitofemoral 

L1,L2 

Divides into genital and femoral branehes; 
genital braneh supplies eremaster and 
cutaneous innervation to anterior aspeet 
of serotom; femoral braneh is sensory 
to anteromedial aspeet of thigh 

Lateral cutaneous 
nerve of the thigh 

L2, L3 

Supplies sensory innervation to 
anterolateral aspeet of thigh 

0bturator 

L2-L4 

Sopplies adductor eompaítment of thigh 

Femoral 

Sopplies hip flexors and knee extensors 

Lombosaeral trunk 

L4, L5 

Partieipates in formation of saeral 
plexus (L4-S4) 


Mnemonie 

Lumbar Plexus 

Lumbar plexus nerve roots: 2 from 1, 2 from 2, 2 from 3: 

2 nerves from 1 root: ilioinguinal (Ll), iliohypogastrie (Ll). 
2 nerves from 2 roots: genitofemoral (Ll-L^), lateral cuta- 
neous nerve of the thigh (L2-L3). 2 nerves from 3 
roots: obturator (L^-L^), femoral (L2-L4). 


Structure of the scrotum 


Feature 

Deseríption 

Signifieanee 

Wall 

Double layered; skin and 
superfìcial faseìa (dartos); 
eontains smooth muscle 
fibers—dartos muscle 

• Outpouching of lower 
anterior abdominal wall 

• Dartos muscle reeeìves 
aotonomie innervation and 
functions to wrinkle the skin 

Arterial Supply 

Posterior serotal 
branehes 

Origìn; perineal artery 

Supplies posterior aspeet 

Anterior serotal 
branehes 

Origin; external podendal 
artery 

Sopplies anterior aspeet 

Cremaster 

artery 

Origin: inferior epigastrie 
artery 

Sopplies the soperior aspeet 


(continued) 
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Structure of the scrotum (eontinaed) 


Feature 

Deseription 

Signifieanee 

Nerve Syppiy 

Genital braneh 
of genitofemoral 
nerve 

Origin: genitofemoral nerve 
(L1-L2) 

Supplies anterolateral 
surface 

Anterior serotal 
nerves 

Origin: ilioingoinal nerve 
(L1) 

Supplies anterior sorfaee 

Posterior serotal 
nerves 

Origin: perineal branehes of 
podendal nerve (S1-S4) 

Supplies posterior sorfaee 

Perineal 
branehes of 
posterior femoral 
cutaneous 

Origin: posterior femoral 
cutaneous nerve (S2-S3} 

Supplies inferior sorfaee 


The testes and epididymis are presented with the reprodnetive 
organs in the pelvis and perinenm ehapter. 

eiinieal Signifieanee 

Sensory Innervation of the Serotnm 

As the anterior aspeet of the serotnm is snpplied by 
branehes of the ilioingninal nerve and the posterior aspeet 
by the branehes of the perineal and posterior femoral cuta- 
neous nerves, eare must be taken to properly anesthetize the 
serotnm for surgical procedures. 

Structure of the spermatie eord 

The spermatie eord runs throngh the inguinal eanal into the 
serotnm.The eord eontains structures coursing between the 
serotnm and the abdominopelvie eavity. 


Structure 

Deseription 

Signifieanee 

Faseial eoverings 
of spermatie 
eord 

• Internal—internal 
spermatie faseia 

• Middle—eremaster faseia 

• External—external 
spermatie faseia 

• Internal spermatie— 
derived from transversalis 
faseia 

• Gremaster —derived 
from internal oblique 

• External spermatie— 
derived from external 
oblique 


(eontinned) 
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Structure of the spermatie eord (eontinaed) 


Structure 

Deseription 

Signifieanee 

eomponents 

Ductus deferens 

Tube eomposed of smooth 
muscle 

Gonveys sperm from the 
epididymis to the ejaeolatory 
duct 

Testicular artery 

Arises from abdominal aorta 

Sopplies testes and 
epididymis 

Artery of the 
ductus deferens 

Arises from inferior vesieal 
artery 

Supplies ductus deferens 

Cremasteric 

artery 

Arises from inferior 
epigastrie artery 

Suppiies eremaster muscle 
and faseia 

Pampiniform 
plexus of veins 

Venous plexus that drains the 
testes and spermatie eord 

Gonverges to form the 
testicular veins 

Autonomics 

Sympathetie and 
parasympathetie nerve 
netvvork 

• Innervates dartos and 
vessels of region 

• Responsible for peristaltie 
eontraetions during 
emission 

Genital braneh 
of genitofemoral 

Origin: L1-L2; divides into 
genital and femoral 
branehes 

Supplies eremaster muscle 


eiinieal Signifieanee 
Temperature Regulation 

The eremaster muscle (skeletal mnsele), found with the 
eremaster faseia, draws the testes toward the body in eold 
temperatnres as part of the eremasterie reflex. The dartos 
muscle (smooth muscle) causes wrinkling of the serotnm to 
draw the testes nearer the body and reduce the surface area 
of the scrotum in eold temperatnres. 


PERITONEAL GAVITY 


Structure of the peritoneal eavity 

(Figure 2-1) 

The peritoneal eavity is a potential, fluid-filled spaee 
between adjaeent layers of peritonenm in the abdomen. It is 
divided into a lesser and a greater sae that eorrespond to 
their embryologie origins as the right and left halves of the 
intraembryonie eavity. 
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Structure of the peritoneal eavity (continuedj 


Featore 

Deseription 

Sìgnífieanee 

Lesser sae (omental 
bursa) 

Boonded by: 

• Anterior—liver, 
stomaeh and lesser 
omentum 

• Posterìor—diaphragm 

• Right—liver 

• Left—gastrosplenie 
and gastrorenal 
ligaments 

• Smaller portion of the 
peritoneal eavity 

• Formed by embryologie 
rotation of the gut 

Soperior reeess of 
lesser sae 

Limited by diaphragm and 
posterior leaf of eoronary 
ligament of the lìver 

Soperior extent of the 
lesser sae 

Inferior reeess of 
lesser sae 

Limited by fusion of 
anterior and posterior 
leafs of greater omentom 

Inferior extent of the 
lesser sae 

Greater sae 

All of the peritoneal 
eavity that is not the 
lesser sae 

• Larger portion of the 
peritoneal eavity 

• Formed by embryologie 
rotation of the gut 

Omental foramen 

Loeated posterior to the 
portal triad and anterior 
to the ìnferior vena eava 

Gonneetion between the 
lesser and greater sae 

Paraeolie gotters 

Depressions ronning 
parallel with the 
aseendìng and 
deseending eolon along 
the posterior abdominal 
wall 

• Function as ehannels 
that eonvey peritoneal 
fluid 

• Communication 
between supra- and 
infraeolie eompartments 

Sopraeolie 

eompartment 

Formed bythe mesentery 
of the transverse eolon— 
the transverse mesoeolon 

Part of the peritoneal 
eavity superiorto the 
transverse mesoeolon 

infraeolie 

eompartment 

Part of the peritoneal 
eavity inferiorto the 
transverse mesoeolon 

Sobphrenie spaees 

Soperior extensions of the 
peritoneal eavity between 
the diaphragm and liver 

Separated into right and 
left by the faleiform 
ligament 

Hepatorenal reeess 

Extension of peritoneal 
eavity inferior to the liver 
and anterior to the kidney 
and sjprarenal gland 

• Communicates 
anteriorly with the right 
subphrenic spaee 

• Communicates with 
omental bursa (lesser 
sae)—fluid may drain 
into reeess from here 
when supine 


(eontinnedj 
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Feature 

Deseriptìon 

Signifieanee 

Peritoneal Fossae 

Supravesical 

fossae 

Betvveen the median and 
medial umbilical folds 

Potential site for a hernia 

Medial inguinal 
fossae (related to 
ingoinal triangles) 

Betvveen the medial and 
lateral umbilical folds 

Potential site for a direet 
inguinal hernia 

Lateral inguinal 
fossae 

Lateral to the lateral 
ombilieal folds 

Deep ingoinal rings found 
vvithin fossae, potential 
site for indireet 
inguinal hernia 


Peritoneal ponehes are presented with the pelvis. 

eiinieal Signifieanee 
Peritoneal Puncture 

Oeeasionally it is neeessary to pnnetnre the peritonenm to 
remove excess fluid (aseites) that accumulates during 
inflammation, to eondnet peritoneal dialysis or administer 
anesthetie agents through intraperitoneal injeetion. 


Peritoneum 

(Figure 2-1) 


Structure 

Deseription 

Signífieanee 

Parietal 

peritoneom 

Serous membrane lining 
the peritoneal eavity 

Lines internal sorfaee of 
abdominal wall 

Viseeral 

peritoneom 

Lines external surfaces of 
abdominal organs 

Mesentery 

• Double layer of 
peritoneom eonneeting 
intraperitoneal organs to 
the abdominal wall 

• Gonveys neurovascular 
elements and lymphaties 

• Allows movement of the 
organ to which it is 
attaehed 

• The "mesentery" refers 
speeifieally to the mes- 
entery of the small intestine 

• Other mesenteries are 
named speeifieally for the 
organs to which they are 
assoeiated (e.g., transverse 
mesoeolon or 
mesoappendix) 

Peritoneal Folds 

Median 
ombilieal fold 

Fold of parietal peritoneum 
extending from the apex of 
the bladder to the umbilicus 

Covers the median 
umbilical ligament —the 

remnant of the urachus 

Medial 
ombilieal 
folds (2) 

Fold of parietal peritoneum 
found lateral to the median 
ombilieal fold 

Covers the medial umbilical 
ligaments —the obliterated 
part of the umbilical arteries 


(eontinoed) 
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Peritoneum (continued) 


Structure 

Deseription 

Sìgnífíeanee 

Lateral umbilical 
folds (2) 

Fold of parietal peritoneum 
found lateral to the medial 
umbilical folds 

Covers the ìnferìor 
epìgastríe vessels 

Omenta 

Greater 

Double layer of peritoneom 
eonneeting greater curvature 
of stomaeh and proximal 
duodenum to adjaeent organs 

3 parts: 

1. Gastrophreníe 
ligament —eonneets 
stomaeh to diaphragm 

2. Gastrospleníe 
ligament —eonneets 
stomaeh to spleen 

3. Gastroeolie ligament— 
eonneets stomaeh to 
transverse eolon, largest 
part, anterior and posterior 
layers are fused to form a 
4-Ìayered structure 

Lesser 

• Dooble layer of 
peritoneum eonneeting 
Ìesser curvature of the 
stomaeh and proximal 
duodenum to adjaeent 
organs 

• Forms anterior wall of 
lesser sae 

2 parts: 

1. Hepatogastrie 
ligament —eonneets 
stomaeh to liver 

2. Hepatoduodenal 
ligament —eonneets 
duodenum to liver, eontains 
portal triad: portal vein, 
hepatie artery and bile duct 

Assoeíated wíth the Liver 

Faleiform 

ligament 

• Dooble layer of 
peritoneum extending 
from umbilicus to liver on 
anterior abdominal wall 

• Continuous superiorly as 
left and right eoronary 
ligament 

• Embryologie remnant of 
the ventral mesentery 

• Gontains round ligament of 
the liver in its inferior, 
ereseentie border 

Coronary 
ligaments 
(anterior and 
posterior) 

• Anterior formed by 
separation of leafs of 
faleiform ligament 

• Posterior is formed of 
peritoneal reflexion from 
diaphragm to liver 

Bound the bare area of the 
liver 

Triangular 
ligaments 
(rìght and left) 

Formed of anterior and 
posterior eoronary 

Ìigaments 

Formed of a peritoneal 
reflexion between anterior 
and posterior leafs of 
eoronary ligaments 

Round ligament 
of liver 

Gonneetive tissue eord in 
inferior border of faleiform 
ligament 

Embryologie remnant of the 
ombilieal vein 

























Superior reeess of 
omental bursa — 



A Right lateral view 


Liver 


Lesser omentum 

Faleiform 

ligament 

Subhepatic 

spaee 

Panereas 

Stomaeh 

Duodenum 

Transverse 

mesoeolon 

eolon 

Inferior reeess of 
omental bursa 

Mesentery of 
small intestine 

omentum 

Jejunum 

lleum 

Viseeral peritoneum 

Parietal peritoneum 
Reetovesieal pouch 
Drinary bladder 
Rectum 



Transverse 

eolon 

Right eolie 
flexure 

Aseending 

eolon 


Supracolic 

eompartment 


Transverse 

mesoeolon 


Phrenieoeolie 

ligament 

Left eolie 
flexure 

Tenia eoli 

Root of 
mesentery of 
small intestine 

Deseending 

eolon 


Right Right 

paraeolie infraeolie 
gutter spaee 


Left 

infraeolie 

spaee 


Left 

paraeolie 

gutter 


Q Supracolic 
eompartment 
(greater sae) 

□ Omental 
bursa 

(lesser sae) 


Infraeolie eompartment 


B Anterior view 


□ Infraeolie 
eompartment 
(greater sae) 


FIGtJRE 2-1. Subdivisions of peritoneal eavity. A: This median 
seetion of the abdominopelvie eavity shows the subdivisions of the 
peritoneal eavity. B: The supracolic and infraeolie eompartments of 
the greater sae are shown after removal of the greater omentum.The 
infraeolie spaees and paraeolie gutters determine the flow of aseitie 
fluid when inelined or upright. (From Moore KLj Dalley AF. 
eiinieally Oriented Anatomy. 5th ed. Baltimore: Lippineott Williams 
&Wilkins; 2006:239.) 

46 
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Additional Goneepts 
Peritoneal Relations 

Organs that are snspended by a mesentery are said to be 
intraperitoneal. Organs that laek a mesentery and are only 
partially eovered with peritonenm are said to be extraperi- 
toneal (retroperitoneal or snbperitoneal provides more indi- 
eation of their loeation). 

Medìan IJmbilieal Lìgament 

The median nmbilieal ligament is formed by the nraehns, 
the obliterated portion of the allantois, eonneeting the apex 
of the bladder with the umbilicus. 

Medìal IJmbilieal Ligaments 

The medial nmbilieal ligaments are formed by the oblit- 
erated portions of the nmbilieal arteries distal to the supe- 
rior vesieal arteries. 

eiinieal Signifieanee 
Herniae 

A direet inguinal hernia (acquired) exits the abdomen via 
the medial ingninal fossa or ingninal triangle, which is 
bounded medially by the semilunar line (lateral border of 
rectus abdominis), laterally by the lateral umbilical folds and 
inferiorly by the ingninal ligament. 

An indireet ingninal hernia (eongenital) exits the 
abdomen via the deep ingninal ring and passes throngh the 
ingninal eanal into the scrotum. 

Adhesions 

Adhesions may develop in the peritoneal eavity as a result of 
inflammation of the peritonenm (peritonitis) or previous 
s^rgery, which may need to be removed if they eompromise 
the fnnetion of the viseera. 

Mnemonie 

Structures forming folds: IOU: 

From lateral to medial: 

lateral umbilical ligament: Inferior epigastrie vessels 
medial umbilical ligament: Obliterated nmbilieal artery 
median nmbilieal ligament: Urachus 
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ESOPHAGUS 


Structure of the esophagus 

The esophagus is a muscular tube extending from the erieoid 
eartilage to the gastroesophageal jnnetion; it enters the 
abdomen throngh the esophageal hiatus of the diaphragm. 
The nature of the musculature of the esophagus ehanges 
throughout its course: 

■ upper third—skeletal muscle 

■ middle third—mixture of smooth and skeletal muscle 

■ lower third—smooth muscle 


Feature 

Deseríption 

Signifieanee 

Sphineters 

2 sphineters; 

1. Upper esophageal 
sphineter—skeletal 
muscle 

2. Lovver esophageal 
sphineter—smooth 
muscle and skeletal 
muscle of diaphragm 

• Upper sphineter 
eomposed mainly of 
erieopharyngeys 

• Lovver sphineter— 
smooth muscle and 
musculardiaphragmatic 
esophageal hiatus 
prevent gastroe- 
sophageal reflux 

Innervation 

• Skeletal muscle part— 
recurrent branehes of 
the vagus nerve 

• Smooth muscle part— 
esophageal plexus 

Esophageal plexus— 

parasympathetie fibers 
from the vagus nerves and 
sympathetie fibers from 
sympathetie ehain and 
greater splanehnie nerve 

Arterial supply 

Inferiorthyroid, 
esophageal, bronehial, 
left gastrie and left 
inferior phrenie arteries 

Arterial supply is generally 
via vvhatever arteries lie 
nearthis long longitudi- 
nally oriented structure 

Venous drainage 

Esophageal veins empty 
into the inferior thyroid, 
azygos, hemiazygos and 
gastrie veins 

Important contributorto 
the portal-eaval 
anastomosis 


eiinieal Signifieanee 
Esophageal Variees 

Esophageal variees are dilated esophageal veins that may 
rupture in eases of portal hypertension. 

Pyrosis 

Pyrosis (heartbnrn) is usually the result of regnrgitation of 
stomaeh eontents into the lower esophagns. 
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STOMACH 

Structure of the stomaeh 

(Figure 2-3) 

The stomaeh is the muscular organ of digestion; it prodnees 
ehyme throngh enzymatie digestion. 


Feature 

Deseriptíon 

Signifieanee 

Parts 

Gardia 

Part surrounding eardial 
orifiee 

Gardial orifiee —funnel- 
shaped opening of 
stomaeh that reeeives the 
esophagus 

Fundus 

Part sjperior to eardial 
orifiee 

Typieally dilated and gas- 
fiíled 

Body 

Part betvveen fundus and 
pylorie antrum 

Major part of the 
stomaeh 

Pyloros 

• Distal-most part of the 
stomaeh 

• Possesses smooth 
muscle sphineter— 

pyiorie sphineter, 

vvhieh guards the 

pyiorie orifìee that 
opens into the 
duodenum 

• Funnel-shaped 

• Divided into the 
pylorie antrum (wide) 
and pylorie eanal 
(narrow) 

Pylorie sphineter eontrols 
release of gastrie 
eontents into the 
duodenum and prevents 
reflux from duoclenum 
into stomaeh 

Curvatures 

Greater 

Direeted inferior and to 
the left 

Longer, convex curvature 

Lesser 

Direeted superior and to 
the right 

• Shorter, eoneave 
curvature 

• Bears the angular 
incisure —outer 
representation of the 
junction of the body 
and pylorie part 

Interior 

Rugae (gastrie 
foids) 

Longitudinal folds of 
gastrie mucosa 

Function to inerease 
surface area and allow 
for distension 



























50 CLINICAL ANATOMY FOR YOUR POCKET 


eiinieal Signifieanee 
Pylorospasm 

Pylorospasm is the failure of the pylorie sphineter to 
relaK, which prevents food from passing from the stomaeh 
to the dnodenam, often occurs in infants and may result 
in vomiting. 


Vessels of the stomaeh 

(Figure 2-4) 


Artery 

Orìgìn 

Deseriptíon 

Geliae tmnk 

Abdomina! aorta 

• Sopplies embryologie 
foregot 

• Gives rise to: splenie, 
hepatie and left gastrie 
arteries 

Splenie 

Geliae trunk 

• Sopplies the spleen 

• Gives rise to left gastro- 
omental and short gastrie 
arteries to the 
stomaeh 

Hepatìe 

• Sopplies the liver 

• Gives rise to gastroduodenal 
and right gastrie arteries to 
the stomaeh 

Gastrodnodenal 

Hepatie 

• Sopplies the stomaeh, 
duodenum and liver 

• Gives rise to rìght gastro- 
omental to the 
stomaeh 

Right gastrìe 

Sopplies lesser curvature of 
the stomaeh 

Left gastrie 

Geliae tmnk 

Right gastro-omental 

Gastrodoodenal 

Sopplies greater curvature of 
the stomaeh 

Left gastro-omental 

Splenie 

Supply body of stomaeh 

Short gastrie 

Veìn 

Termínatíon 

Deseription 

Left gastrie 

Portal 

Drain lesser curvature of 
stomaeh 

Right gastrìe 

Left gastro-omental 

Splenie 

Drain greater curvature of 
stomaeh 

Drain body of stomaeh 

Right gastro-omental 

Soperior mesenterie 

Short 

Splenie 
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Nerves of the stomaeh 


Nerve 

Orígín 

Structures Innervated 

Parasympathetie 

Vagus nerves 

Anterior and posterior vagal 
trunks enter abdomen 
throogh the esophageal 
hiatus 

Sympathetie 

Presynapties originate 
from the intermedio- 
lateral eell column of the 
spinal eord and travel 
in the sympathetie 
tronks and splanehnie 
nerves to reaeh 
abdominal plexuses 

• Presynaptie sympatheties 
are eonveyed to the eeliae 
plexus/ganglia 

• Postsynaptie fibers travel 
on branehes of the eeliae 
trunk to the stomaeh 

• Reduces motility, aetivates 
sphineters, vasoeonstriets 
and deereases glandular 
aetivity 

Viseeral afferent 

Gell bodies loeated in 
spinal ganglia 

Stomaeh sensitive to 
stretehing and distension 


SMALL INTESTINE 

Structure of the small ìntestine 

(Figures 2-3 and 2-5) 

The small intestine extends from the pylorus to the cecum. 
It is the primary site of digestion and absorption in the body. 
The small intestine is divided into three parts: 

1. duodenum 

2. jejunum 

3. ileum 


Structure 

Deseríptìon 

Sìgnífíeanee 

Duodenum 

• Ist part of small 
intestine 

• Divided into 4 parts: 

1. Soperior 

2. Deseending 

3. Horizontal 

4. Aseending 

• Soperior part is 
intraperitoneal, the 
remaining parts are 
retroperitoneal 

• Deseending part 
reeeives the bile and 
main panereatie ducts 
via hepatopanereatie 
ampulla 

• Aseending part 
continuous with 
jejunum at 
duodeno]ejunal 
jonetion 

• Ist part referred to as 
duodenal cap/bulb 


(continued) 
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Structure of the small intestine (eontinaed) 


Structure 

Deseríptìon 

Sìgnifíeanee 

Duodenojejunal 

junction 

Junctìon of duodenum 
and jejunum, evideneed 
by the duodenojejunal 
flexure 

The sharp angle of the 
duodenojejunal flexure is 
supported by the 
suspensory muscle of the 
duodenum (ligament of 
Treitz)—a slip of 
fibromuscular tissue that 
supports the flexure 

Jejunum 

• 2nd part of the small 
intestine 

• Intraperitoneal, 
eonneeted to the 
posterior abdominal 
wall by the mesentery 

Constitutes —2/5 of the 
small intestine distal to 
the duodenum 

lleum 

• 3rd part of the small 
intestine 

• Intraperitoneal, 
eonneeted to the 
posterior abdominal 
wall by the mesentery 

Constitutes the distal part 
of the small intestine, 
extending from the 
jejunum to the ileoeeeal 
junction 

lleoeeeal junction 

Junction of the ileum 
and the cecum 

Invagination of the ileum 
into the cecum forms folds 
superior and inferior to the 
ileal orifiee, forming the 
ileoeeeal valve 


Additional Goneept 

Distinguìshing Characteristics betvveen the Jejunum and lleum 

The jejunum has greater vase^larity, longer vasa reeta, fewer 
and larger arterial areades, less fat in the mesentery, more 
prominent plieae eirenlares, and fewer lymphatie elements 
than the ileum. 

Vessels of the small intestine 

(Figure 2-3) 

The eeliae trunk and gastrodnodenal arteries are presented 
with the vessels of the stomaeh. 


Aitery 

Orìgìn 

Deseríptìon 

Superior 

pancreaticoduodenal 

Gastroduodenal 

Supplies proximal part of 
duodenum 


(eontinoed) 
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Vessels of the small intestine (continueclj 


Artery 

Orìgin 

Deseription 

Superìor mesenterie 

Abdominal aorta 

• Supplies alìmentary eanal 
to left eolie flexure 

• Sopplies embryologie 
midgot 

Inferior 

panereatieodoodenal 

Soperior mesenterie 

Supplies distal part of 
duodenum 

Arterial areades 

Gives rise to vasa reeta that 
sopplythe jejunum and ileum 


Additional Goneept 

Venoos Drainage 

Venous drainage parallels arterial supply and terminates in 
the portal vein. 

Embryologie Arterial Snpply 

The deseending part of the duodenum marks the transition 
between the embryologie foregnt and midgnt, the loeation is 
marked by anastomosis of branehes of the eeliae trunk 
(artery of the foregnt) with branehes of the snperior mesen- 
terie artery (artery of the midgut). 


Nerves of the small intestine 


Nerve 

Origin 

Strnetnres Innervated 

Parasympathetie 

Vagal—primarily 
the posterior vagal 
trunk 

• Presynaptie parasympathetie 
fibers synapse in the 
myenterie and submucosal 
plexuses in the wall of the 
small intestine 

• inereases motility and 
glandular seeretion and 
inhibits sphineters 

Sympathetie 

Presynapties 
originate from the 
intermediolateral eell 
column of the spinal 
eord and travel in the 
sympathetie trunks and 
splanehnie nerves to 
reaeh abdominal 
plexuses 

• Presynaptie sympatheties 
are eonveyed to the eeliae 
and superior mesenterie 
plexuses/ganglia 

• Postsynaptie fibers travel 
on branehes of the superior 
mesenterie artery to the 
small intestine 

• Redoees motility, aetivates 
sphineters, vasoeonstriets and 
deereases glandolar aetivity 


(continuedl 
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Nerves of the small íntestine (continuecl) 


Nerve 

Orígín 

Structures Innervated 

Viseeral afferent 

Cell bodies loeated in 
spinal ganglìa 

Small intestine sensitive 
to stretehing, distensìon, 
and paìn 


LARGE INTESTINE 


Structure of the large intestine 

(Figure 2-2) 

The large intestine extends from the ileoeeeal junction to 
the anus. It is divided into four parts: 

1. cecum 

2. eolon 

3. rectum 

4. anal eanal 


The large intestine is the part of the digestive traet distal to 
the small intestine; it is primarily responsible for water and 
eleetrolyte resorption. 


Structure 

Deseription 

Sígnifieanee 

Parts 

Cecum 

• Ist part of large intestìne 

• Continuous with aseending 
eolon 

• lleum joins ìt at ìleoeeea! 
junction 

Mostly eovered by viseeral 
peritoneum, although has no 
mesentery 

Appendix 

• Diverticulum extending 
from cecum 

• Possesses a mesentery— 
mesoappendix 

Variable loeation, but usually 
is posterior to the cecum 

Golon 

• 2nd part of large intestine 

• Divided into 4 parts; 

1. Aseending eolon 
extends from cecum to 
right eolie flexure 

2. Transverse eolon 
extends from right eolie 
flexure to ieft eolie 
flexure 

S.Deseending eolon 
extends from left eolie 
flexure to sigmoid eolon 

4. Sigmoid eolon 
follows an S-shaped 
course to the rectum 

• The aseending and 
deseending eolon are retro- 
peritoneal, althoogh they 
are only loosely fixed to 
the posterior abdominal 
wali by a loose eonneetive 
tissue faseia— fusion fas- 
eia and, therefore, easily 
mobilized during surgery 

• On the lateral aspeets, 
are the paraeolie gutters 

• The transverse and sigmoid 
eolon eaeh have 
mesenteries— the trans- 
verse and sigmoid 
mesoeolons 


(eontinned) 
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Structure of the large intestine (continued) 


Structure 

Deseription 

Signifieanee 

Rectum 

• 3rd part of large intestine 

• Extends from the sigmoìd 
eolon at S3 to the anal 
eanal 

• Possesses 3 lateral flexures 
that eorrespond to 3 trans- 
verse reetal folds, which 
eorrespond to thìekenìngs 
of the muscularwall 

• Dilated termìnal portion— 
the ampulla, retains feees 
until defeeation 

• The proximal third of the 
rectum is eovered by 
peritoneum on the anterior 
and laterai aspeet, the 
middle third only has 
peritoneum on the anterior 
surface, whereas the 
inferiorSrd is subperitoneal 

Anal eanal 

• 4th part of large intestine 

• Begins at the anoreetal 
flexure at the level of the 
pelvie diaphragm and 
extends to the anus 

• Internally possesses anal 
eolomns-—longitudinal 
ridges joined at their base 
by anal valves, anal glands 
open into the anal sinuses 
(reeesses formed by anal 
valves) 

• The anoreetal flexure is 

the primary structure that 
maintains feeal eontìnenee, 
it is a sharp bend maintained 
by tonìe eontraetion of 
puborectalís; ìts relaxation 
is neeessary if defeeation 
is to occur 

• Feees eompressing the 
anal sinuses causes 
exudation of mucus that 
lubricates the anal eanal 

Features 

Teniae eoli 

3 longitudinally oriented 
bands of smooth muscle of 
the large intestine 

The longitudinal layer of 
smooth muscle surrounding 
the digestive traet is reduced 
to 3 bands over the large 
intestine 

Haostra 

Sacculations of the large 
intestine 

Slow the passage of feees 
through the large intestine 

Omental 

appendiees 

Small, fatty projeetions 
hanging from the wall of 
the large intestine 

Allow for reduced frietion 
with nearby structures during 
movement of the large 
intestine as feees passes 
throogh 


Additional Goneept 

Differenees betvveen the Small and Large Intestine 

The large intestine has a larger diameter than the 
small intestine and possesses teniae eolia hanstra and 
omental appendiees, all of which are unique to the large 
intestine. 
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Sigmoid eolon 

Rectum 


Ampuiia of rectum 


FIGTJRE 2-2. Anteroposterior barium radiograph showing parts 
of the large intestine; note the haustra and flexures of the eolon. 
(From Dudek RW, Louis TM. High-Yield Gross Anatomy. 3rd ed. 
Baltimore: LippineottWilliams &Wilkins; 2008:138.) 


eiinieal Signifieanee 
MeBnrney s Point 

Usual loeation of proximal (open end) of the appendÌK, 
loeated one third of the way along an oblique line eonneet- 
ing the anterior superior iliae spine to the umbilicus. 

Sphineters of Anal Ganal 

The anal eanal is surrounded by two sphineters, both of 
which are involved in the maintenanee of feeal eontinenee, the 
internal (involnntary) and external (volnntary, divided into 
deep, snperfìeial, and subcutaneous parts) anal sphineters. 

Peetinate Line 

The inferior border of the anal valves forms the peetinate 
line. Above the peetinate line, the anal eanal is derived from 
the embryologie hindgut (viseeral—autonomic innervation, 
inferior mesenterie arterial snpply, venous drainage to por- 
tal system, and lymphaties to internal iliae nodes), below the 
line it is derived from the proctodeum (somatie—somatie 
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innervation, internal iliae arterial snpply, venons drainage to 
eaval system, and lymphaties to ingninal nodes). 

Tenìae Colì 

Pro^imally, the teniae eoli eonverge at the base of the 
appendÌK and thereby aid in loeation of the appendix dnring 
snrgery. 


Vessels of the large intestìne 


Artery 

Orìgín 

Deserìption 

Superior 

mesenterie 

Abdominal 

aorta 

• Supplies alimentary eanal to left eolie 
flexure 

• Supplies embryologie midgut 

lleoeolie 

Soperior 

mesenterie 

• Supplies cecum 

• Gives rise to appendieolar artery 

Appendieolar 

lleoeolie 

Supplies appendix 

Right eolie 

Soperior 

mesenterie 

Supplies aseending eolon 

Middle eolie 

Sopplies transverse eolon 

Inferior mesenterie 

Abdominal 

aorta 

• Supplies alimentary eanal to the anal 
eanal 

• Sopplies embryologie hindgot 

Left eolie 

Inferior 

mesenterie 

Supplies deseending eolon 

Sigmoid 

Sopplies sigmoid eolon 

Marginal 

lleoeolie, right 
eolie, middle 
eolie, left eolie, 
and sigmoids 

Anastomotie loop forming eollateral 
eireolation along the large intestine 

Soperior reetal 

Inferior 

mesenterie 

Superior aspeet of rectum 

Middle reetal 

Inferior vesieal 
(male) or uterine 
(female) 

Mid and inferior aspeet of rectum 

Inferior reetal 

Internal 

pudendal 

Anal eanal 


Additional Goneept 

Venons Drainage 

Venons drainage parallels arterial snpply and terminates in 
the portal vein until the level of the junction of the superior 
and middle aspeets of the rectum; inferior to this point, 
venous drainage is to the eaval system. 
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Nerves of the large intestine 


Nerve 

Origin 

Structures Innervated 

Large Intestíne Proxinial to Peetinate Line of Anal Ganal 

Parasympathetie 

• Vagal—to the 
mid-transverse 
eolon 

• S2-S4 via 
pelvie splaneh- 
nie nerves 

• Presynaptie parasympathetie fibers 
synapse in the in the vvall of the 
large intestine 

• inereases motilityand glandular 
seeretion and inhibits sphineters 

Sympathetie 

Presynapties 
originate from 
the intermediola- 
tera! eell eolomn 
of the spinal eord 
and travel in the 
sympathetie 
tronks and 
splanehnie nerves 
to reaeh 
abdominal 
plexuses 

• Postsynaptie fibers travel on 
branehes of soperior and inferior 
mesenterie arteries to the large 
intestine 

• Redoees motility, aetivates sphineters, 
vasoeonstriets and deereases 
glandular aetivity 

Viseeral afferent 

Cell bodies 
loeated in spinal 
ganglia 

• Large intestine sensitive to pain, 
stretehing and distension 

• Afferents involved in reflexes travel 
with the vagus nerve 

Large Intestine Distal to Peetinate Line of Anal Ganal 

Inferior reetal 

Pudendal 

• Somatie innervation 

• Anal eanal inferiorto peetinate line 


Structure of the liver 

(Figures 2-3 and 2-5) 

The liver is the largest internal organ and the largest gland 
in the body. It is surrounded by a eonneetive tissue eap- 
sule—Glisson’s eapsale. The liver is divided into anatomie 
lobes: 

■ right 

■ left 

■ caudate 

■ quadrate 

Functional units of the liver are ealled hepatie lobnles— 
plates of hepatoeytes surrounded by sinnsoids, which are 
organized around portal triads. The liver reeeives all sub- 
stanees absorbed by the digestive traet (except lipids), stores 
glyeogen, and seeretes bile. 
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Structure of the liver (continued) 


Structure 

Deseription 

Signìfìeanee 

Anatomie Lobes 

Right 

Loeated to the right of the 
right sagittal fissure 

Demareated by the left and 
right sagittal fìssures and the 
porta hepatis 

Left 

Loeated to the left of the 
left sagittal fìssure 

Caudate 

Betvveen the left and right 
sagittal fissures, posterior to 
the porta hepatis 

Quadrate 

Betvveen the left and right 
sagittal fissures, anterior to 
the porta hepatis 

Features 

Porta hepatis 

Fissore on inferior aspeet of 
livervvhere structures enter 
and leave that are enelosed 
in the hepatoduodenal 
ligament 

• Structures passing throogh 
the porta hepatis include: 

1. Gommon bile duct 

2. Portal vein 

3. Hepatie artery 

4. Lymphaties 

• The fìrst 3 structures 
eompose the portal tríad 

Bare area 

• Area on posterior aspeet 
of liver that laeks 
peritoneam 

• Bounded by the eoronary 
ligaments 

Provides potential route of 
infeetion betvveen the 
abdominal and thoraeie 
eavities 

Left sagittal 
fissure 

• Fissure on inferior aspeet 
of liver 

• Separates the left lobe 
from the quadrate and 
caudate lobes 

Contains: 

• Lígamentum venosum — 

remnant of ductus 
venosus, an embryologie 
shunt for blood 

• Round ligament—remnant 
of umbilical vein 

Right sagittal 
fissure 

• Fissure on inferior aspeet 
of liver 

• Separates quadrate and 
caudate lobes from right 
lobe of liver 

Contains: 

• Inferior vena eava in 
the groove for the 
inferior vena eava 

• Gall bladder in the fossa 
of the gall bladder 

Rightand left 
hepatie ducts 

Drain biie from the right and 
left lobes 

• Right and left bile ducts join 
inferior to the liver to form 
the eommon hepatie duct 

• Release of bile into the 
hepatopanereatie ampulla 
is eontrolled by the 
sphíneter of the bíle duct 
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Left branehes of eommon 
hepatie duct, portal vein, and 
artery 

Gommon hepatie 
artery 

Stomaeh 


Spleen 

Splenie 
artery 
Splenie 
Inferior vein 
mesenterie 
vein 

Superior mesenterie artery 
Superior mesenterie vein 


Faleiform 


Round ligament 


Right branehes 
of hepatie duct, 
hepatie 
artery, 
and portal 
vein 


Portal vein 

Pylorus 
Duodenum 
Head of panereas 


FIGURE 2-3. Liver. Anterior view. (Asset provided by Anatomieal 
Ghart Gompany.) 


The remainder of the biliary tree is presented with the gall blad- 
der and panereas. 

Additional Goneept 

Fonetional Divisìons of the Liver 

The liver ean also be divided fnnetionally into right and left 
fnnetional lobes^ based on the branehing pattern of the right 
and left hepatie arteries. 

eiinieal Signifieanee 

Girrhosis 

Girrhosis of the liver is eharaeterized by the replaeement of 
healthy liver eells with fat and fibrons tissne; it is most eom- 
monly seen in aleoholies and is a eommon eanse of portal 
hypertension. 
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LIVER 

Vessels of the liver 

(Figures 2-3 and 2-4) 


Artery 

Orígin 

Deserìption 

Geliae trunk 

Abdominal 

aorta 

• Gives rise to splenie, hepatie, and 
left gastrie arteries 

• Sopplies embryologìe foregot 

Hepatie 

Geliae trunk 

• Sopplies the liver 

• Gives rise to right and left hepatie 
arteries 

Right and left 
hepatìe 

Hepatie 

Supply rìght and left lobes of liver 

Vein 

Termination 

Deseription 

Right, middle and 
left hepatie 

Inferior vena 

eava 

• Drain into inferior vena eava 
immediately inferior to the diaphragm 

• Help to hold liver in plaee 

Portal 

Sinosoids of 
liver 

• Formed by the junction of the splenie 
and soperior mesenterie veins, vvhieh 
typieally reeeive the inferior mesenterie 
vein 

• Gonveys all venoos blood and absorbed 
nutrients from the digestive traet from 
the inferior aspeet of the esophagus 
to the anal eanal 


eiinieal Signifieanee 
Portal Hypertension 

Portal hypertension is indieated by a rise in pressure in the 
portal vein and is often caused by eirrhosis, eharaeterized by 
searring and fibrosis of the liver. This causes blood to fiow 
into the systemie (eaval) system at sites of portal-systemie 
anastomosis, prodneing varieose veins. 


Nerves of the liver 


Nerve 

Origin 

Strnetnres Innervated 

Parasympathetie 

Vagus nerves 

Anterior and posteriorvagal tronks 
enter abdomen through the 
esophageal hiatus 

Sympathetie 

Presynapties originate 
in the intermedio- 
lateral eell column of 
the spinal eord and tra- 
vel in the sympathetie 
tronks and splanehnie 
nerves to reaeh 
abdominal plexuses 

• Presynaptie sympatheties are 
eonveyed to the eeliae and 
hepatie plexus 

• Postsynaptie fibers travel on 
branehes of the hepatie artery 
to the liver 
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Deseending 

eolon 


Aseending 

eolon 


A Anterior view 


Stomaeh 


intestine 


Inferior 
mesenterie 
artery (to 

hindgut) 


Right 

inferior 

phrenie 

artery 

Splenie 

artery 


Superior 

mesenterie 

artery 

(to midgut) 


Spleen 

Posterior 
gastrie 
artery 


Liver 


Aorta 

Esophagus 


Left inferior 
phrenie artery 

Geliae trunk (artery; 
to foregut) 


Left gastrie artery 



Right lobe 
of liver 

Gystie vein 
Gallbladder 

Portal vein 

Right gastrie 
vein 

Panereatieo- 

duodenal 

veins 

Duodenum 

Middle eolie 
vein 


Right eolie 
vein 

lleoeolie 
vein 

Appendicular 
vein 

B Anterior view 


To azygos venous 
system 

Esophageal braneh 
Gardial noteh 
Left gastrie vein 
Short gastrie vein 

Spleen 

Splenie vein 

Left and right 
gastro-omental 
veins 

Panereas 
Inferior 
mesenterie 
vein 

Superior 
mesenterie 
vein 

Left eolie 
veins 

Jejunal and 
ileal veins 

Sigmoid 
veins 

Superior reetal 
veins 
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GALL BLADDER 

Structure of the gall bladder 

(Figures 2-3 and 2-5) 

The gall bladder is a pear-shaped organ loeated in the ante- 
rior aspeet of the right sagittal fissnre of the liver in the gall 
bladder fossa. It stores and eoneentrates bile. 


Structure 

Deseription 

Signífieanee 

Fundus 

Expanded anterìor-most end 

Loeated near the 9th eostal 
eartilage in the midclavicular 
line 

Body 

Loeated betvveen the fundus 
and neek 

In eontaet vvith inferior 
surface of liver 

Neek 

Narrovv posterior-most part; 
direeted tovvard porta hepatis 

Makes S-shaped bend to 
join eystie duct 


Additional Goneept 
Extrahepatic Duct System 

The eystie duct of the gall bladder joins the eommon 
hepatie duct—formed by the junction of the right and left 
hepatie ducts—to form the eommon bile duct. The eystie 
duct drains bile from the gall bladder and the mucosa of the 
eystie duct is folded in a spiral fashion to form the spiral 
valve, which fiinetions to keep the duct open. The hepatie 
ducts fiinetion to drain bile from the liver. The eommon bile 
duct ends at the hepatopanereatie ampnlla, where it joins 
the main panereatie duct; release of eontents into the 
duodenum is eontrolled by the sphineter of the hepatopan- 
ereatie ampnlla—sympathetie innervation causes the 
sphineter to eontraet. The remainder of the biliary tree is 
presented with the liver and panereas. 


FIGURE 2-4. Arterial supply and venous drainage of GI traet. A: 
The arterial supple is demonstrated. B: The venous drainage is 
shown. The portal vein drains poorly oxygenated, nutrient-rich 
blood from the gastrointestinal traet, spleen, panereas, and gall- 
bladder to the liver. The blaek arrow indieates the eommnnieation of 
the esophageal vein with the azygos (systemie) venous system. 
(From Moore KL, Dalley AF. Clinically Oriented Anatomy. 5th ed. 
Baltimore: Lippineott Williams &Wilkins; 2006:245.) 
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Right hepatie duct 


Left hepatie duct 


Common hepatie duct 


Galibladder 


Gystie duct 


Gommon biie duct 


Duodenum 


FIGIJRE 2-5. Endoseopie retrograde eholangiograph shows the 
normal gallbladder and biliary tree. Note that the eystie duct nor- 
mally lies on the right side of the eommon hepatie duct and joins it 
snperior to the dnodenal eap. (From Dudek RW, LouisTM. High- 
Yield Gross Anatomy. 3rd ed. Baltimore: Lippineott Williams & 
Wilkins; 2008:125.) 


eiinieal Signifieanee 
Gall Stones 

Goneretions (gall stones) from the gall bladder may lodge 
in the hepatopanereatie ampnlla, eansing bile to baeknp 
into the panereas, leading to panereatitis, janndiee, and 
pain. The gall bladder is often removed via laparoseopie 
eholeeysteetomy. 
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Vessels of the gall bladder 

(Figures 2-3 and 2-4) 


Artery 

Origin 

Deseription 

Geliae trunk 

Abdomìnal 

aorta 

Gives rise to splenie, hepatìe, and left 
gastrie arteries; sopplies embryologie 
foregot 

Hepatie 

Geliae trunk 

Gives rise to right and left hepatie 
arteries 

Right and left 
hepatìe arterìes 

Hepatie 

Gives rise to eystie 

Gystie 

Right hepatie 

Sopplies gall bladder and eystie duct 


Additional Goneept 
Venous Drainage 

Venous drainage from the biliary tree and neek of the gall 
bladder is via the eystie veins—they either drain direetly into 
the liver or into the portal vein. Venous drainage from the 
remainder of the gall bladder is direetly into the liver. 


Nerves of the gall bladder 


Nerve 

Origin 

Structures Innervated 

Parasympathetie 

Vagal 

Presynaptie parasympathetie fibers 
synapse on nerve eell bodies ìn the 
wall of the gall bladder 

Sympathetie 

Presynapties 
originate in the 
intermedìolateral 
eell column of the 
spinal eord and 
travel in the sym- 
pathetie trunks 
and splanehnie 
nerves to reaeh 
abdominal 
plexuses 

Postsynaptie fibers travel on branehes 
of arteries to reaeh the gall bladder 

Viseeral afferent 

Cell bodies 
loeated in spìnal 
ganglia 

Gall bladder sensitive to pain 

Right phrenie 

• Somatìe afferent innervatìon, 
primarily medìating pain 

• Óonveyed to eervieal spinal eord 
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PANGREAS 

Structure of the panereas 

(Figures 2-3 and 2-5) 

The panereas is an elongated, lobnlated^ retroperitoneal 
organ found along the posterior abdominal wall. It has both 
an exocrine and endoerine fnnetion: 

■ exocrine—produces panereatie digestive enzymes 

■ endoerine—produces glucagon and insulin 


Structure 

Deseríptìon 

Signifìeanee 

Parts 

Head 

Expanded part 

Lies in eoneavity of the 
C-shaped duodenum 

Uncinate 

proeess 

Hook-shaped projeetion 
from head 

• Posterior relations; inferior 
vena eava, right renal 
vessels and left renal vein 

• Anterior relations: soperior 
mesenterie artery 

Neek 

Short part betvveen head 
and body 

Overlies ]unction of superior 
mesenterie and splenie veins 
to form the portal vein 

Body 

Part betvveen neek and tail 

Lies to the left of the 
superior mesenterie vessels 

Tail 

• Mobile 

• Loeated in splenorenal 
ligament 

Related to hilum of spleen 
and left eolie flexure 

Features 

Main panereatie 
duct 

• Begins at tail and extends 
to head 

• Conveys panereatie 
enzymes 

• Release of panereatie 
enzymes regolated by 
smooth muscle sphineter— 

sphìneter of panereatìe 
duct 

• Merges vvith bile duct in 
head of panereas to form 

hepatopanereatie 
ampnlla, vvhieh opens into 
deseending part of 
duodenum at the major 
duodenal papilla 

• Release of eontents into 
the duodenum is eontrolled 
by a smooth muscle 
sphineter— hepatopan- 
ereatie sphineter 
(sphineter of Oddi) that 
surrounds the ampulla 

Aeeessory 
panereatie duct 

• Drains oneinate proeess 
and part of head of 
panereas 

• Gonveys panereatie enzymes 

Empties into deseending part 
of duodenum at minor 
duodenal papilla 
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The remainder of the biliary tree is presented with the gall 
bladder and liver. 

eiinieal Signifieanee 

Panereatie Ganeer 

Panereatie eaneer resnlts in a low snrvival rate as a resnlt of 
diffienlty to identify and treat beeanse of its loeation and 
easy route of metastasis to the liver. 

Vessels of the panereas 

(Figures 2-3 and 2-4) 


Artery 

Orígin 

Deserìption 

Geliae trunk 

Abdominal 

aorta 

• Gives rise to splenie, hepatie, and left 
gastrie arteries 

• Supplìes embryologìe foregot 

Splenìe 

Geliae trunk 

Gives rise to dorsal, caudal, and great 
panereatie arteries 

Dorsal panereatie 

Splenie 

Sopplies body and tail 

Great panereatie 

Caudal panereatie 

Hepatie 

Geliae 

Gives rise to gastrodoodenal 

Gastroduodenal 

Hepatie 

Gives rise to anterior and posterior 
superior panereatieodoodenais 

Anterior and 
posterior superior 
panereatieodoo- 
denals 

Gastrodoodenal 

Supply head and neek 

Superior 

mesenterie 

Abdominal 

aorta 

• Gives rise to anterior and posterior 
inferìor pancreaticoduodenals 

• Supplies alimentary eanal to left eolie 
flexure 

• Supplìes embryologie midgut 

Anterior and 
posterior inferior 
pancreaticoduo- 
denals 

Superior 

mesenterìe 

Supply head and neek 


Additional Goneept 

Venons Drainage 

Venous drainage is via the splenie and superior mesenterie 
veins, which join to form the portal vein. 
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Nerves of the panereas 


Nerve 

Origín 

Structures Innervated 

Parasympathetie 

Vagus nerves 

• Anterior and posterior vagal trunks 
enter abdomen throogh the esopha- 
geal hiatus 

• Seeretomotor, althoogh most pan- 
ereatie seeretion is eontrolled 
hormonally 

Sympathetie 

Presynapties 
originate from 
the intermedio- 
lateral eell 
column of the 
spinal eord and 
travel in the sym- 
pathetie trunks 
splanehnie nerves 
to reaeh abdomi- 
nal plexuses 

• Presynaptie sympatheties are 
eonveyed to the eeliae and soperior 
mesenterie plexuses 

• Postsynaptie fibers travel on branehes 
of eeliae and superior mesenterie 
arteries to panereas 

• Most panereatie seeretion is 
eontrolled hormonally 


SPLEEN 

Structure of the spleen 

(Figure 2-3) 

The spleen is a lymphatie organ loeated in the upper left 
quadrant of the abdomen. It fnnetions to remove old or 
abnormal red blood eells, stores platelets, and prodnees 
antibodies. 


Structure 

Deseription 

Signifieanee 

Hilum 

Medially direeted eoneavity 

• Site of entry and exit to 
and from the spleen 

• Tail of the panereas 
eontaets spleen here 

Gastrosplenie 

ligament 

Gonneets hilum of spleen to 
greater curvature of stomaeh 

• Part of greater omentum 

• Gontains short gastrie and 
left gastroepiploie vessels 

Splenorenal 

ligament 

Gonneets hilum of spleen 
to left kidney 

• Double layer of peritoneum 

• Gontains splenie vessels 


eiinieal Signifieanee 
Splenomegaly 

The spleen may enlarge (splenomegaly) from a variety of 
reasons or may be damaged by broken ribs, eansing profuse 
bleeding. 
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Vessels of the spleen 

(Figures 2-3 and 2-4) 


Artery 

Orígin 

Deseriptíon 

Geliae trunk 

Abdominal 

aorta 

• Gives rise to splenie, hepatie, and left 
gastrie arteries 

• Sopplìes embryologie foregut 

Splenìe 

Geliae trunk 

• Easìly ìdentified by tortuous course 

• Travels in splenorenal ligament 

• Supplies spleen via 5 terminal branehes 


Additional Goneept 
Venons Drainage 

Venous drainage is via the splenie vein, which joins the supe- 
rior mesenterie vein to form the portal vein. 


Nerves of the spleen 


Nerve 

Origin 

Structures Innervated 

Parasympathetie 

\/agus nerves 

Anterior and posterior vagal trunks 
enter abdomen through the esophageal 
hìatus 

Sympathetie 

Presynapties 
originate from 
the intermedio- 
lateral eell 
column of the 
spinal eord and 
travel in the 
sympathetie 
trunks and 
splanehnie 
nerves to reaeh 
abdominal 
plexuses 

• Presynaptie sympatheties are 
eonveyed to the eeliae plexus/ganglia 

• Postsynaptie fibers travel on branehes 
of the splenie artery to the spleen 


KIDNEYS 

Structure of the kidneys 

(Fignres 2-6 and 2-7) 

The kidneys and ureters are retroperitoneal organs loeated 
along the posterior abdominal wall. The kidneys function to 
remove excess ^ater, salts, and wastes from the blood. The 
ureters eonvey urine from the kidney to the urinary bladder. 
















Structure of the kidneys (continued) 


Structure 

Deseription 

Signífíeanee 

Parts 

Renal capsule 

Thin eonneetive tissue 
capsule that surrounds 
kidney 

• 0uter surface of kidney 

• Surrounded by perirenal 
fat 

Renal cortex 

• Betvveen renal capsuie 
and renal medulla 

• Extends into renal medolla 
as renal eolomns 

Gonsists of eortieal labyrinth 
and eortieal rays 

Renal medul!a 

Betvveen renal cortex and 
renal hilum 

Gontains renal pyramids and 
renal columns 

Renal hilum 

Goneave medial-margin of 
kidney 

Bounds renal sinus 

Renal pyramid 

• 5-10; eonieal-shaped 

• Base adjaeent to cortex, 
apex forms renal papilla 

• Gompose major part of 
medu!la 

• Renal columns intervene 
betvveen adjaeent pyramids 

Renal papilla 

•5-10 

• Tip of renal pyramid 

Open into minor ealyees 

Renal sinus 

Area boonded by renal hilum 

• Spaee in eoneave medial- 
margin of kidney 

• Oontains renal vein, renal 
artery, and renal pelvis from 
anterior to posterior 

Minor ealyees 

Loeated in renal sinus; 
eonvey urine 

Several minor ealyees 
merge to form major ealyees 

Major ealyees 

• Formed by merging of 
several minor ealyees 

• Several major eaiyees 
merge to form renal pelvis 

Renal pelvis 

• Loeated in renai sinus 

• Proximal expanded end of 
ureter 

• Formed by merging of 
major ealyees 

Narrovvs to form ureter — 

• Retroperitoneal 

• Oonveys urine from kidney 
to urinary bladder 

Features 

Perirenal fat 

Layer of proteetive fat 
surrounding kidney and 
suprarenal glands 

Continuous vvith fat in renal 
sinus 

Renal faseia 

Membranous layer betvveen 
peri- and pararenal fat 

• Surrounds kidney, suprare- 
nal gland, and perirenal fat 

• Continuous with faseia on 
inferior aspeet of dia- 
phragm 

Pararenal fat 

Fat external to renal faseia 

Thiek, proteetive layer of fat 
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Renal 

lobe 



Renal eolLimn 


Renal papllla 


Cortex 


Mlnor calyx 
Major calyx 
Renal pelvis 

Renal 

pyramids 


eapsale 


Hllum 


LJreter 


Medulla 


FIGIJRE 2-6. Longitudinal seetion of the kidneyj near the hilum. 
(From Stedman’s Medieal Dietionary. 27th ed. Baltimore: Lippineott 
Williams &Wilkins; 2000.) 




LJreter 








Renal 

pyramids 


Major 

calyx 

Minor 

caiyx 


Left 

kidney 


FIGIJRE 2-7. Intravenons nrogram showing left kidney and prox- 
imal ureter; note the ealyees and renal pelvis. (From Dudek RWj 
LouisTM. High-Yield Gross Anatomy. 3rd ed. Baltimore: Lippineott 
Williams &Wilkins; 2008:164.) 
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eiinieal Signifieanee 
Constrictions of the IJreters 

IJreters are eonstrieted at three plaees: (1) at the jnnetion 
with the renal pelvis; (2) where they eross the pelvie 
brim; and (3) as they pass throngh the wall of the nrinary 
bladder. 

Kidney Transplantation 

Kidney transplantation is a well-established proeednre to 
replaee failing kidneys. The transplanted kidney is plaeed in 
the iliae fossa (of the pelvis) for snpport. 

Kidney Stones 

Kidney stones (renal ealenli) are eoneretions that form in 
the kidneys and may lodge in the ealiees, nreters, or nrinary 
bladder. Kidney stones may bloek urine passage and cause 
pain referred to nearby regions. 


Vessels of the kidneys and nreters 


Artery 

Orígin 

Deseription 

Right and left renal 

Abdominal 

aorta 

• Gives rise to 4-5 segmental arteries 

• Supply superior aspeet of ureter 

Segmental (4-5) 

Renal arteries 

Supply segments of the kidney 

Right and left 
gonadal (testieolar 
or ovarian) 

Abdominal 

aorta 

Supply middle aspeets of oreter 

Abdominal aorta 

Continuous 
with thoraeie 
aorta 

Supply inferior aspeets of ureter 

Vein 

Termination 

Deseription 

Renal 

Inferior vena 
eava 

Drain kidneys and ureters 

Gonadal 

• Rightgonadal 
terminates in 
inferior vena 
eava 

• Left gonadal 
terminates in 
left renal vein 

Drain oreters 
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Nerves of the kidneys and nreters 


Nerve 

Orígín 

Structures Innervated 

Sympathetie 

Presynapties originate 
intermediolateral eell 
column of the spinal 
eord travel in sympa- 
thetie tronks and 
splanehnie nerves to 
reaeh abdominal 
plexuses 

• Presynaptie sympatheties are 
eonveyed to the renal, abdominal 
aortie and soperior hypogastrie 
plexuses/ganglia 

• Postsynaptie fibers travel on 
arterial branehes to kidney and 
ureter; regulate blood pressure 
by effeeting renin release 

Viseeral 

afferent 

Cell bodies loeated 
in spinal ganglia 

Mediate pain sensation 


Additional Goneept 
Parasympathetie Innervation 

Parasympathetie innervation of the kidneys is negligible. 
Antonomie innervation of the nreters is modnlatory, but not 
neeessary to maintain the peristaltie eontraetions that eon- 
vey urine to the bladder. 

SUPRARENAL GLANDS 

Structure of the suprarenal glands 

The suprarenal glands are positioned between the kidneys 
and crura of the diaphragm. The right gland is pyramidal- 
shaped, whereas the left is ereseent-shaped. They are sur- 
rounded by perirenal fat and renal faseia and separated 
from the kidney eonneetive tissue. The suprarenal glands 
fnnetion to seerete hormones and norepinephrine and 
epinephrine. 


Structure 

Deserìption 

Sígnífíeanee 

Cortex 

Outer part 

Seeretes eortieosteroids and 
androgens 

Medolla 

Inner part 

• Seeretes norepinephrine 
and epinephrine 

• Gomposed of modified 
postsynaptie sympathetie 
neurons 
















Vessels of the soprarenal glands 

(Figure 2-4) 


Artery 

Origin 

Deseription 

Inferior phrenie 

Abdominal 

aorta 

Gives rise to superior soprarenal 

Superior suprarenal 

Inferior phrenie 

Part of rieh blood supply to gland 

Middle suprarenal 

Abdominal 

aorta 

Renal 

Gives rise to inferior suprarenal 

Inferior suprarenal 

Renal 

Part of rieh blood supply to gland 

Vein 

Termination 

Deseription 

Right suprarenal 

Inferior vena 
eava 

Drain gland 

Left soprarenal 

Left renal 


Nerves of the snprarenal glands 


Nerve 

Origin 

Stroetnres ínnervated 

Sympathetie 

Presynapties originate 
from the intermediola- 
teral eell column of the 
spinal eord and travel 
in the sympathetie 
tronks and splanehnie 
nerves to reaeh 
abdominal plexuses 

Presynaptie sympatheties are 
eonveyed to the suprarenal glands 
by traveling on arterial branehes, 
vvhere they synapse on eells of the 
medolla 


ABDOMINAL LYMPHATIGS 


Ahdominal lymphaties 


Strnetnre 

Deseription 

Drainage 

Abdominal wall 

Soperfieial lymphatie vessels 
aeeompany subcutaneous 
veins 

• Superior to umbilicus— 
drain to axillary nodes 

• Inferior to umbilicus— 
drain to superficial ingoinal 
nodes 

Esophagos 

Into left gastrie lymph 
nodes 

Left gastrie nodes drain into 
eeliae nodes 

Stomaeh 

Vessels aeeompany arteries 
along curvatures of stomaeh 

Lymph is eolleeted in gastrie 
and gastro-omental nodes, 
which drain into panereatieos- 
plenie, pylorie, and panereati- 
coduodenal lymph nodes, all 
of which eventoally drain to 
the eeliae nodes 
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(continued) 
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Abdominal lymphaties lcontinued) 


Structure 

Deseriptìon 

Draìnage 

Small intestine 

• Duodenum: vessels 
aeeompany arteries 

• Jejunum and i!eum: 
drainage begins as speeial- 
ized vessels—laeteals in 
the intestinal villi 

• Duodenum: anteriorvessels 
drain into pancreaticoduo- 
denal nodes, vvhieh drain 
into pylorie nodes; posterior 
vessels drain into superior 
mesenterie nodes, all of 
vvhieh eventually drain into 
eeliae nodes 

• Jejunum and ileum: laeteals 
form vessels that drain into 
juxta-intestinal nodes to 
mesenterie nodes to 
superior eentral nodes, all 
of vvhieh eventually drain 
into superior mesenterie 
lymph nodes that drain to 
the ileoeolie nodes 

Large intestine 

• Cecum and appendix: 
vessels to the nodes in the 
mesoappendÌK and ileoeolie 
lymph nodes 

• Aseending, deseending, 
and sigmoid eolon: vessels 
to epieolie and paraeolie 
nodes 

• Transverse eolon: vessels 
to middle eolie nodes 

• Rectum: soperior half: 
drain to parareetal nodes; 
inferior half: drain to 
saeral nodes 

• Anal eanal: soperior to 
peetinate line: drain to 
internal iliae nodes; 
inferior to peetinate line: 
drain to soperfieial inguinal 
nodes 

• Cecum and appendix: nodes 
in the mesoappendix and 
ileoeolie nodes drain to the 
superior mesenterie nodes 

• Aseending, deseending, 
and sigmoid eolon: epiploie 
and paraeolie nodes drain 
to ileoeolie and right eolie 
nodes, vvhieh drain to 
superior mesenterie lymph 
nodes 

• Transverse eolon: middle 
eolie nodes drain to super- 
ior mesenterie nodes 

• Rectum: parareetal nodes 
drain to inferior mesenterie 
nodes, saeral nodes follovv 
middle reeta! vessels to 
interna! iliae nodes 

• Anal eanal: internal iliae 
nodes drain to the eommon 
iliae and eventually the 
lumbar lymph nodes; 
superficial inguinal nodes 
drain to the deep inguinal 
lymph nodes 

Spleen 

Vessels follovv arteries from 
the hilum 

Vessels lead to 
panereatieosplenie nodes, 
vvhieh lead to superior 
mesenterie lymph nodes 


(continued) 
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Abdominal lymphaties (continued) 


Structure 

Deseription 

Drainage 

Panereas 

Vessels follovv arteries 

Vessels lead to panereatieo- 
splenie nodes and pylorie 
nodes, vvhieh lead to the sup- 
erior mesenterie lymph nodes 

Suprarenal 

glands 

Drain to lumbar lymph nodes 

Kidney and 
ureter 

Kidney and superior aspeet 
of ureter: vessels follovv 
arteries 

• Kidney and soperior aspeet 
of ureter: drain to the 
lumbar nodes 

• Mid-ureter: drain to 
eommon iliae nodes 

• Inferior ureter lymph is eon- 
veyed to iliae lymph nodes 

Gall bladder 

Lymphaties are first eonveyed 
to the hepatie nodes 

Lymph from hepatie nodes is 
eonveyed to eeliae nodes 

Liver 

Efferent lymphaties drain to 
the hepatie nodes (deep 
lymphaties), to phrenie nodes 
(superficial lymphaties) or 
posterior mediastinal nodes 

• Produces —50% of the 
lymph eonveyed by the 
thoraeie duct 

• Most lymph from the liver 
is eonveyed to the eisterna 
ehyli —the dilated begin- 
ning of the thoraeie duct 


Additional Goneept 

Thoraeie Duct 

The thoraeie duct begins in the abdomen as the eisterna 
ehyli and eonveys lymph from both lower limbs, the entire 
abdomen, the left half of the thoraeie eavity via a thoraeie 
trunk, the left upper limb via a subclavian trnnk, and left 
side of the head and neek via the jugular trunk to the junc- 
tion of the subclavian and internal jugular veins. 

Right Lymphatie Duct 

The right lymphatie duct eonveys lymph from the remain- 
der of the body (right side of thorax via a thoraeie trunk, 
right upper limb via a subclavian trunk, right side of head 
and neek via a jugular trunk) to the junction of the internal 
jugular and snbelavian veins on the right. 

Lymphatie vessels assoeiated with abdominal viseera 
generally follow vessels (arteries) and are eonveyed to lum- 
bar and intestinal lymphatie vessels/trnnks, which lead to the 
eisterna ehyli. 













Pelvis 


INTRODUCTION _ 

The pelvie eavity is the inferior portion of the abdomino- 
pelvie eavity and as such has many features and structures in 
eommon with the abdominal eavity; many organs and peri- 
toneal relations are continuous between the two. The pelvie 
eavity eontains parts of the urinary system and the internal 
genitals. 

The perineum is the area between the thighs and the 
loeation of the external genitalia in both sexes. 



PELVIS 


Areas of the pelvis 

The pelvie eavity is continuous superiorly with the abdomi- 
nal eavity. 


Area 

Structure 

Sìgnifieanee 

Pelvie inlet 
(superior pelvie 
apertore) 

Boonded by: 

• Pubic symphysis and 
erest 

• Peetineal line 

• Arcuate line of the 
ilium and the ala of 
eaeh side 

• Promontory of the 
sacrum 

Golleetively the structures 
that bound the pelvie inlet 
are knovvn as the linea 
terminalis or pelvie brim 

Pelvie outlet 

Bounded by: 

• Pubic symphysis 

• lschiopubic ramus and 
isehial tuberosity 

• Sacrotuberous 
ligaments 

• Coccyx 

In the female, the pelvie 
outlet is larger than in the 
male to aeeommodate 
parturition 


(continued) 
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Areas of the pelvis (eontinaed) 


Area 

Structure 

Signifieanee 

Greater pelvis 
(false pelvis} 

Boonded by: 

• Lateral—ala of the 
ilium 

• Inferior—pelvie inlet 

• Soperior—continuous 
with abdominal eavity 

• Anterior—abdominal 
wall 

• Posterior—L5~S1 
vertebrae 

• Superior aspeet of the 
pelvis 

• Contains abdominal 
viseera, including the 
sigmoid eolon and parts 
of the ileum 

Lesser pelvis 
(true pelvis) 

Boonded by; 

• Superior—pelvie inlet 
(soperior pelvie 
aperture} 

• Inferior—pelvie outlet 
and pelvie diaphragm 

• Lateral—hip bones 

• Posterior—sacrum and 
coccyx 

• Anterior—pubic 
symphysis 

• Inferior aspeet of the 
pelvis 

• Contains reproductive and 
orinary organs, ineloding 
the orinary bladder, 
uterus (femaie), and 
prostate (maie) 

Retropubic 

spaee 

Potential, fat-filled area of 
endopelvie faseia between 
the pubic symphysis and 
urinary bladder 

Allows for the expansion of 
the orinary bladder as it fills 
with urine 

Retroreetal 

spaee 

Potential, fat-filled area of 
endopelvie faseia between 
the rectum and sacrum 
and coccyx 

Allows for the expansion of 
the rectum doring defeeation 


eiinieal Signifieanee 

Pregnaney 

The size of the lesser pelvis inereases and the pnbie symph- 
ysis beeomes more flexible in pregnant females as hormones 
cause the pelvie ligaments to relax. 

Bones of the pelvis 

(Figure 3-1) 


Feature 

eharaeteristie 

Signifieanee 

Pelvie girdle 

Basin-shaped group 
of bones: 2 hip bones 
and the sacrum 

• Transfers weight from 
vertebral eolomn to lower 
limbs 


(continued) 
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Bones of the pelvis (continued) 


Featore 

eharaeteristíe 

Sígnifíeanee 



• Hip bones joined anteriorly by 

pubíc symphysis, joined to 
sacrum posteriorly at saeroiliae 
joints 

Greater seiatie 
foramen 

Sacrospinous 
ligament forms 
greater seiatie noteh 
into foramen 

Permits passage of piriformis, 
gloteal vessels, and nerves, 
seiatie and posterior femoral 
cutaneous nerves, internal 
pudendal vessels, pudendal nerve, 
and nerves to obturator internus 
and quadratus femoris from the 
pelvis to the gluteal region 

Lesser seiatie 
foramen 

Saerospinoos and 
sacrotuberous 
ligaments form 
foramen 

Permits passage of the tendon of 
obturator internus and the internal 
pudendal vessels and pudendal 
nerve as they wrap around the 
isehial spine to enter the 
perineum 

Obtorator 

foramen 

Formed by body and 
ramus of ischium and 
sjperior and inferior 
pubic rami 

• Govered by obturator 
membrane 

• A defieieney in the obturator 
membrane—the obturator 
eanal: permits passage of 
obturator vesseis and nerves 
between the pelvis and lower 
limb 

Acetabulum 

• Formed by 
eontribotions from 
the ilium, ischium, 
and pubis 

• Defieient inferiorly 

as the aeetabolar 
noteh 

• Cup-shaped articular eavity on 
lateral aspeet of hip bone 

• Head of femur articulates here 

• Acetabular noteh bridged by 

transverse acetabular 
lígament to eomplete cup 

Pubic areh 

Formed by both 
isehiopobie rami, 
which meet at the 
pubic symphysis 

Inferior borders of ischiopubic 
rami form subpubìc angle, 

which is typieally <70° in males 
and >80° in females 

Hip Bones —formed by the fusion of the ilium, ischium, and pubis 

tlium 

Ala 

• Expanded upper portion of ilium 

• Superior border is the iliae 
erest 

• Posterior gluteal surface bears 

3 lines; the anterior, middle. 


(continued) 
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Bones of the pelvis (continuedj 


Feature 

Deseríptíon 

Signìfìeanee 



and posteríor gluteal línes 

that serve as attaehments for 
muscles of the gluteal region 
• Anterior surface—iliae fossa 

Body 

• The smaller inferior portion of 
the ilium 

• Forms part of acetabulum 

Arcuate line 

• Jonetion of the body of the 
ilium and body of the ischium 

• Part of linea terminalis 

lliae erest 

• Soperior border of ala 

• Attaehment for abdominal, 
baek, and iower limb moseles 

• Loeated between the anterior 
and posterior superior iliae 
spines 

Anterior superior iliae 
spine 

• Anterior end of iliae erest 

• Attaehment for faseia lata, 
tensor of faseia lata, sartorius, 
and ingjinal ligament 

Posterior superior 
iiiae spine 

• Posterior end of iliae erest 

• Attaehment for multifidus 

• Site of skin dimples 

• Marks S2 vertebra! level and 
inferior end of dural sae 

Anterior inferior iliae 
spine 

Attaehment for rectus femoris 

Posterior inferior iliae 
spine 

Superior border of greater seiatie 
noteh 

lliae fossa 

• Depression on anterior aspeet 
of ala 

• ProKÌmal attaehment for iliacus 

Greater seiatie noteh 

Between posterior inferior iliae 
spine and isehial spine 

lschium 

Body 

• Forms part of acetabulum 

• isehial spine and toberosity 
projeet from body 

Ramus 

Articulates with inferior ramus of 
pubis 

isehial toberosity 

• Projeetion from body of isehiom 

• Attaehment for addoetor 
magnus, the hamstrings, and 
the sacrotuberous ligament 


(continuedl 






















CHAPTER3 


PELVIS 81 


Bones of the pelvis (continued) 


Feature 

Deseription 

Signifieanee 


isehial spine 

• Projeetion from body 

• Attaehment for soperior 
gemellus, eoeeygeos, levator 
ani, and sacrospinous 
ligament —which eonverts 
the greater seiatie noteh into a 
foramen 

• Forms superior border of lesser 
seiatie noteh 

Pubìs 

Body 

Forms part of acetabulum 

Soperior ramus 

• Articulates with eontralateral 
soperior ramus 

• Pubic toberele projeets from 
soperior ramus 

• Contributes to obtorator 
foramen 

Pubic tubercle 

• Projeetion from soperior ramus 

• Attaehment for inguinal 
ligament and inferior crus of 
soperfieial ingoinal ring 

Peetin pubis 

• Ridge along soperior ramus 
extending laterally from pubic 
toberele 

• Attaehment for lacunar 
ligament and eonjoint tendon 

Inferior ramus 

Contributes to obtorator foramen 


The gluteal-aspect (posterior) of the bones in this table is 
deseribed with the skeletal seetions of the lower limb and 
baek. 

Additional Goneept 

Greater Seìatie Foramen 

The greater seiatie foramen is eonsidered an exit from the 
pelvis. Of the structures passing out of the pelvis via the 
foramenj only the superior gluteal vessels and nerves pass 
superior to the piriformis, all other structures pass inferior 
to this landmark muscle. 

isehiopobie Ramns 

The ramus of the ischium and the inferior ramus of the 
pubis are eolleetively known as the isehiopnbie ramus. 
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Saeroiliae 

joint 


Neek 
femur 


Lesser 

troehanter 


Saemm lliae erest 


Anterior 

superior 

iliae 

spine 


Anterior 

inferior 

iliae 

spine 


of 
pubis 


Symphysis 
of pubis 


Isehieal 

spine 


Isehial 

tuberosity 


Obturator 

foramen 


FIGURE 3-1. Bones of the pelvis radiograph. (From Dudek RW, 
LouisTM. High-Yield Gross Anatomy. 3rd ed. Baltimore: Lippineott 
Williams &Wilkins; 2008:211.) 


eiinieal Signifieanee 
Sex Differenees in the Pelves 

The pelves differ between the sexes: the female pelvis is spe- 
eialized for partnrition. The female pelvis is lightweight, 
wide, and shallo^, with an oval pelvie inlet and larger pelvie 
ontlet and snbpnbie angle relative to the male pelvis. 

Minimnm diameters of the pelvis are important in 
obstetries. The obstetrie “true” conjugate—the distanee 
between the posterior aspeet of the pubic symphysis and the 
saeral promontory should be >11 em for vaginal delivery. 

Joints of the pelvis 

(Figure 3-1) 


Joint 

Type 

Artieolatíon 

Structure 

Saeroilìae 

• Anterìor 
part: 
synovial 

Sacrum 
sospended 
betvveen 
iliae bones 

• Joint strengthened by 
anterior, posterior, and 
interosseojs saeroiliae 
ligaments 


{contínued) 
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Joìnts of the pelvis (eontinaed) 


Joint 

Type 

Artienlation 

Strnetnre 


• Posterior 
part: 
fibrojs 


• Sacrotuberous and 
sacrospinous ligaments 

provide resilient support 
doring times of sudden 
vveight inereases 
(e.g.,jumping) 

Pubic sym- 
physis 

Cartilagìnous 

Betvveen 
bodies of 
pubic bones 

• lnterpubìc dise loeated 
betvveen bones 

• Joint strengthened by 
superior and inferior 
pubic ligaments; also 
strengthened by tendons 
of rectus abdominìs and 
external oblique 


Thejoints assoeiated with the vertebral eolnmn are deseribed with 
the baek (see Ohapter 4). 

Peritoneom of the pelvis 

(Figure 3-6) 

The peritoneum lining the greater sae of the abdomen eon- 
tinues into the pelvis; it refleets onto the organs of the pelvis 
ereating ponehes and fossae. 


Feature 

Deseription 

Signifieanee 

Female 

Supravesical 

fossa 

Betvveen anterior 
abdominal wall and 
urinary bladder 

Refleetion of peritoneum 
from anterior abdominal 
wall onto superior surface 
of urinary bladder 
• Allows for expansion of 
urinary bladder 

Vesicouterine 

pouch 

Between urinary bladder 
and uterus 

• Refleetion of perìtoneum 
from urinary bladder onto 
uterus 

• Allows for expansion of 
uterus and urinary 
bladder 

• Potential sìte for fluid 
accumulation during 
pathologie proeesses 

Rectouterine 

pouch 

Between uterus and 
rectum 

• Refleetion of peritoneum 
from uterus to rectum 


(eontinoed) 
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Peritoneum of the pelvis (eontinaed) 


Featore 

Deseríption 

Signifieanee 



• Allows for expansion of 
rectum and uterus 

• Potential site for fluid 
accumulation during 
pathologie proeesses 

Male 



Supravesical 

fossa 

Betvveen anterior 
abdominal wall and 
urinary biadder 

Refleetion of peritoneum 
from anterior abdominal wall 
onto superior surface of 
orinary bladder 
• Allows for expansion of 
urinary bladder 

Reetovesieal 

pouch 

Between orinary bladder 
and rectum 

• Refleetion of peritoneum 
from urinary bladder onto 
rectum 

• Allows forexpansion of 
rectum and urinary bladder 

• Potential site forfluid 
accumulation during 
pathologie proeesses 


Faseia of the pelvis 

(Figure 3-6) 


Faseia/Gonneetive 

Tissne 

Signíficance/Structure 

Pelvie faseia 

• Inferior continuation of endoabdominal faseia 

• Between parietal peritoneum and muscular body 
wall 

Parietal layer of pelvie 
faseia 

Membranous layer of pelvie faseia that lines the 
muscles of the pelvie walls 

Viseeral layer of pelvie 
faseia 

Membranous layer of pelvie faseia that invests the 
organs of the pelvis as their adventitial layer 

Tendinous areh of 
pelvie faseia 

Anteroposterior oriented bilateral thiekening of pelvie 
faseia formed at points of refleetion between the 
parietal and viseeral layers of pelvie faseia (just 
lateral to where organs penetrate pelvie floor} 

Puboprostatic ligament 

Anterior subdivision of tendinous areh in the male 
that eonneets the prostate to the pubis 

Pubovesical ligament 

Anterior subdivision of tendinous areh in the female 
that eonneets the neek of the bladder to the pubis 

Endopelvie faseia 

Layer of faseia eonneeting the viseeral and parietal 
layers of pelvie faseia of varying eonsisteney 


(eontinned) 






















Faseia of the pelvis (continuedj 


Faseia/Gonneetive 

Tissne 

Signífieanee/Stmetnre 

Transverse eervieal 
(eardinal) lìgament 

• eondensed layer of endopelvie faseia in the female 
that provides the primary sopport for the uterus 

• Gonneets lateral wall of pelvis with the cervix of 
the uterus 

Reetovesieal septum 

Gondensed layer of endopelvie faseia ìn the male 
between the bladder and prostate and the rectum 

Prostatie sheath 

• Formed by the viseeral layer of pelvie faseia 

• Surrounds fibrous eapsole of the prostate 

• Continuous anteriorly with the puboprostatic 
ligaments and posteriorly with the reetovesieal 
septum 


Muscles of the pelvis 

(Figures 3-2, 3-3, and 3-6) 


Mnsele 

ProKÌmal 

Attaehment 

Distal 

Attaehment 

Innervation 

Maìn 

Aetions 

Obturator 

internus 

Obtorator 
membrane, 
ilium, and 
isehiom 

Greater 
troehanter of 
femur 

Nerve to 
obturator 
internus 
{L5-S2) 

Laterally 
rotates thigh, 
holds femur 
in acetabulum 

Piriformis 

Sacrum 
(S2-S4 
segments), 
sacrotuber- 
ous ligament, 
margin of 
greater 
seiatie noteh 


S1-S2 

Laterally 
rotates and 
abducts 
thigh; holds 
femur in 
acetabulum 

Levator ani 
(ilioeoeeygeos, 
pubococcygeus 
largest part] 
and poboreetalis) 

Pubis, 
tendinous 
areh of 
obtorator 
internus and 
isehial spine 

Perineal 
body, coccyx, 
anoeoeeygeal 
ligament, 
walls of 
prostate, 
vagina, 
rectum and 
anal eanal 

Pudendal 
and nerve to 
levator ani 

• Part of 
pelvie 
diaphragm 

• Supports 
pelvie 
viseera 

• Puborec- 
talis part 
forms sling 
around 
anoreetal 
jonetion— 
responsible 
for feeal 
eontinenee 

Coccygeus 

isehial spine 

Sacrum and 
coccyx 

S4-S5 

Part of pelvie 
diaphragm 
• Supports 
pelvie 
viseera 
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Additional Goneept 
Pelvie Diaphragm 

The pelvie diaphragm is the fannel-shaped floor of the 
pelvis, formed by the levator ani and eoeeygens. The levator 
ani is snbdivided based on attaehment into ilioeoeeygens, 
pnboeoeeygens, and pnboreetalis from snperior to inferior. 

Obtarator Faseia 

A thiekening of the faseia of the obtnrator internns—the 
obtnrator faseia on the medial snrfaee of the mnsele— 
forms the tendinons areh of levator ani, which serves as 
an attaehment for levator ani. 

Saeral Plexus 

The saeral plexus sits on the muscular “bed” of the piri- 
formis. 

eiinieal Signifieanee 
Trauma to the Pelvie Floor 

The muscles forming the floor of the pelvis may be injnred 
during ehildbirth. Trauma to the pubococcygeus 3 the main 
part of the levator ani or the nerves snpplying it, may lead 
to nrinary ineontinenee. 

Nerves of the pelvis 

(Fignres 3-2, 3-3, and 3-6) 

The inmbosaeral trunk eonveys fibers from the L4-L5 
spinal eord levels to the saeral plexus (Sl-S4).The saeral 
plexus innervates pelvie strnetnres, the perinenm, and the 
lower limb; it is formed of anterior rami. 


Nerve 

Origín 

Structures Innervated 

Saeral Plexus 

Seiatie 

L4-S3 

Soppiies hip joint, leg, foot and 
posterior eompartment of the thigh 

Pudendal 

S2-S4 

• Supplies perineal musculature, 
sphineter orethrae, and external anal 
sphineter 

• Sensory to skin eovering external 
genitalia 

Superior gluteal 

L4-S1 

Soppiies gluteus medius and minimos 
and tensor of faseia iata 

Inferior gloteai 

L5-S2 

Sopplies gluteus maximus 


(continued) 
















Nerves of the peivis (eontinoed) 


Nerve 

Origin 

Structures Innervated 

Nerve to piriformis 

S1-S2 

Supplies piriformis 

Nerve to quadratus 
femoris 

L4-S1 

Supplies quadratus femoris and inferior 
gemellus 

Nerve to obtorator 
internus 

L5-S2 

Supplies obturator internus and 
superior gemellus 

Nerve to levator ani 

S3-S4 

Supplies levator ani and eoeeygeos 

Posterior femoral 
cutaneous 

S2-S3 

Sensory to inferior aspeet of buttock 
and posterior aspeet of thigh 

Goeeygeal Plexus —sparse fibers from lovver saeral and eoeeygeal spinal 
eord levels that ineonsistently provide sensory and motor innervation to 
nearby regions and structures. 

Autonomic Innervation of the Pelvis 

Sympathetie 

Saeral levels of 
the 

sympathetie 
trunks eonvey 
postsynaptie 
sympathetie 
fibers, and 
saeral 
splanehnie 
nerves to 
plexuses in the 
pelvis 

Fibers join the hypogastrie, pelvie, 
saeral, and eoeeygeal plexuses and 
follovv arteries to their targets— 
arteries, urinary bladder, prostate, 
seminal glands, uterus, vagina, and 
genitals 

Parasympathetie 

S2-S4 eontaìn 
presynaptie 
parasympathe- 
tie fibers that 
are eonveyed 
via pelvie 
splanehnie 
nerves to 
plexuses in the 
pelvis 

Fibers join the hypogastrie and pelvie 
plexuses and follovv arteries to their 
targets—urinary bladder, rectum, and 
genitals, vvhere they synapse in the 
wall of the organ 

Viseeral afferents 

Inferior to 
pelvie pain line: 
eonvey 
sensation to 
S2-S4 levels 
via pelvie 
splanehnies; 
superior to 
pelvie pain line: 
eonvey 
sensation to 
thoraeie and 
lumbar spinal 
eord levels 

The pelvie pain line is indieated by 
the peritoneum as it drapes into the 
pelvis—structures in eontaet with the 
peritoneum are above the pain line; 
structures inferior to the peritoneum 
are belowthe pain line 
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eiinieal Signifieanee 
Compression of the Saeral Plexus 

The fetal head may eompress branehes of the saeral plexus 
during pregnaney and ehildbirth, prodneing pain in the 
lower limbs and baek. 

Mnemonie 

Pudendal Nerve Roots 

Pndendal and parasympathetie spinal eord levels: 

82, 83, and S4 keep the genitals off the floor. 



Psoas major 


Obturator 

nerve 


Inferior gluteal 
artery 
Pudendal 
nerve 

Pelvie splanehnie 
nerves 

Medial view from left 


plexus 

Coccygeus 


Goeeygeal 

plexus 


lliolumbar artery 


Internal lliae 
artery and 
vein 


Lumbosacral 

trunk 


Superior 

gloteal 

nerve 


Seiatie 

nerve 


trunk and 
ganglion 


Rami 


communicantes 


Lateral 

saeral 

artery 


Nerves to 
piriformis 


FIGLJRE 3-2. Nerves of the pelvis. Somatie nerves (saeral and eoe- 
eygeal nerve plexuses) and the pelvie (saeral) part of the sympa- 
thetie trunk are shown. Although loeated in the pelvis, most of the 
nerves seen here are involved with the innervation of the lower limb 
rather than the pelvie structures. (From Moore KL, Dalley AF. 
eiinieally Oriented Anatomy. 5th ed. Baltimore: Lippineott Williams 
&Wilkins; 2006:380.) 
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Vasculature of the pelvis 

(Figures 3-2, 3-3, 3-4, and 3-6) 


Artery 

Orígín 

Deserìption 

Internal 

ìliae 

Gommon iliae 

Soppiies pelvis, gloteal region, thigh, and 
perineom 

Anterior 

division 

Internal iliae 

Sopplies pelvie viseera and medial 
eompartment of the thigh 

Posterior 

division 

Sopplies vvalls of pelvis and gloteal region 

Llmbilieal 

Anterior division 

• Gives rise to soperior vesieal and 
oeeasionally oterine and vaginal arteries 

• Obliterated distal part forms medial 
ombilieal ligaments 

Obtorator 

Soppiies sjperior aspeet of medial 
eompartment of thigh 

Soperior 

vesieal 

Dmbilieal 

Sopplies urinary bladder 

Inferior 

vesieal 

Anterior division 

Supplies urinary bladder, prostate, seminal 
gland, and ureter 

Mìddle 

reetal 

Supplies rectum, seminal gland, and 
prostate 

Soperior 

gloteal 

Suppiies superior aspeet of gloteal region 

Inferior 

gloteal 

Supplies inferior aspeet of gluteal region 

Internal 

podendal 

Supplies perineum 

Llterine/ 

vaginal 

• May arise from anterior division or 
ombilieal; may braneh from eommon trunk 

• Supply uterus and vagina, respeetively 

lliolombar 

Posterior 

division 

Suppiies iliacus, psoas, quadratus 
lumborum, and vertebral eanal 

Lateral 

saeral 

Supplies piriformis and vertebral eanal 

Gonadal 
(testieolar 
or ovarian) 

Abdominal 

aorta 

Supply testes and ovaries 

Veins —veins draining to eaval system generally follovv arteries to terminate 
in the internal iliae vein; veins follovving portal system eontribote to the 
inferior mesenterie vein 


Additional Goneept 
Venous Drainage 

Venous drainage generally parallels arterial supply. 
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Common iliae artety 
Internal lliae artery 
External iliae artery 
Obtorator artery 


Medial ombllieal 
ligament 
(obliterated 
Ljmbilieal artery) 


Soperior vesleal 
arteries 


lliolombar artery 


_ Lateral saeral artery 


Soperior^ Gloteal 
Inferior r arteries 

Inferior vesieal 
artery 

"internal podendal 
artery 

.Podendal nerve 


Mlddle reetal 
artery 




Gommon iliae artery 
Internal iliae artery 
External iliae artery 
Obtorator artery 


Soperior't Gloteal 
Inferior r arteries 


artery 

Internal podendal 
artery 

Podendal nerve 


Middle reetal 
artery 


Vaginal artery 


Medial ombilieal 
llgament 
(obliterated 
□mbilieal artery) 


Soperior vesieal 
arteries 


lliolumbar artery 


Lateral saeral artery 


FIGTJRE 3-3. Arteries of the pelvis.The arteries of the male pelvis 
(A) and the female pelvis (B) are shown. Anterior divisions of the 
internal iliae arteries usually supply most of the blood to pelvie 
structures. The arteries are internal (lie medial) to the nerves mak- 
ing up the saeral plexus. (From Moore KLj Dalley AF. Clinically 
Oriented Anatomy. 5th ed. Baltimore: Lippineott Williams & 
Wilkins; 2006:386.) 


Lymphaties of the pelvis 


Structure 

Deseríption 

Drainage 

Llrìnary 

bladíier 

Vessels 

aeeompany 

• Superìor aspeet: external iliae nodes 

• Inferior aspeet: internal iliae nodes 


{contínued) 
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Lymphaties of the pelvis (eontinaed) 


Structure 

Deseríptíon 

Drainage 

Dreters 

arteries— 
generally 
structures 
drain ìnto 
external and 
internal iliae 
nodes, vvhieh 
drain into 
eommon iliae 
nodes to the 
lombar nodes 

Vessels drain to internal and external eommon 
iliae and lumbar nodes ovving to their long 
course 

Llrethrae 

• Male: vessels from prostatie and 
membranous portions drain to internal iliae 
nodes, vvhereas those from the penile 
urethra drain to the deep ingoinal nodes 

• Female: vessels drain to the saeral and 
internal iliae nodes 

Seminal 

glands 

External and internal nodes 

Prostate 

Internal iliae and saeral nodes 

Penis 

Superficial and deep inguinal and external and 
internal iliae nodes 

Vagina 

• Superior aspeet: internal and external iliae 
nodes 

• Middle aspeet: interna! iliae nodes 

• Inferior aspeet: saeral and eommon iliae nodes 

• Drainage from the external vaginal orifiee to 
soperfieial ingoinal nodes 

Uterus 

• Fundus: lombar nodes 

• Body: external iliae nodes 

• Cervix: internal iliae and saeral nodes 

Ovaries 

Lumbar nodes 

Vu!va 

Superficial inguinal nodes 


URINARY BLADDER 

Structure of the urinary hladder 

(Figures 3-3 and 3-6) 

The bladder is a hollo^v, muscular organ that serves as reser- 
voir for urine until it is voided. When empty, it is loeated 
entirely within the lesser pelvis; when fnll, it may extend 
through the extraperitoneal faseial plane superiorly as high 
as the umbilicus. 


Structure 

Deseriptìon 

Sígnífíeanee 

Parts 

Body 

Main part, betvveen the 
apex and fundus 

• In males—related to the 
rectum 

• In females—related to the 
vagina 


(eontinoed) 
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Structure of the urinary bladder (continued) 


Structure 

Deseríption 

Sígnìfìeanee 

Apex 

Part direeted tovvard the 
pubic symphysis 

• Anterior-most aspeet 

• Partfrom vvhieh the 
urachus —embryologie 
shunt for urine, originates 

Neek 

Inferior-most part 

Anehored in plaee by the 
lateral ligaments of the 
bladder and the tendinous 
areh of pelvie faseia 

Fundus 

Convex, posteriorly- 
direeted part 

• Also knovvn as the base 

• Loeation of the ureters as 
they enterthe bladder 

Features 

Detmsor muscle 

• Gomposes the muscular 
part of the bladder vvall 

• Ìnternal vvall eovered 
vvith rugae to allovvfor 
expansion 

Innervated by the 
parasympatheties S2-S4, 
causes eonstrietion of wall 
and expulsion of urine 

Internal urethral 
sphineter 

Formed of circularly 
disposed smooth muscles 
fibers 

• Loeated near neek of 
bladder 

• Gontraet during ejaculation 
to prevent semen from 
entering bladder 

Internal urethral 
orifìee 

• Internal opening of the 
urethra 

• Loeated at inferior 
“eorner" of urinary trigone 

Radially arranged smooth 
muscle fibers assist in 
opening the sphineter to 
expel urine 

Drinary trigone 

Smooth inferoposterior 
aspeet of bladder vvall 

3 eorners of trigone: 

Inferior—internal urethral 
orifiee and 2 soperior— 
ureteric orifiees 


Additional Goneept 

Peritoneal Relations 

The urinary bladder is eovered only on its superior surface 
with peritoneum; the remainder is eovered with loose eon- 
neetive tissue (vesieal faseia). The bladder is relatively free 
except at the neek where it is held in plaee by the tendinons 
areh of the pelvis. 

Median IJmbìlìeal Fold 

The median nmbilieal ligament (vestige of the fetal ura- 
chus) is eovered by peritoneum to form the median umbil- 
ieal fold. 
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Vasculature of the urìnary bladder 


Artery 

Orígin 

Deseription 

Superìor vesieal 

Llmbilieal 

Supply anterior and soperior 
aspeets 

Inferior vesieal 

Internal iliae 

Males: supply posterior and 
inferior aspeets 

Vaginal 

Llterine (sometimes via 
eommon trunk), 
umbilicaL or internal iliae 

Females: sopply posterior and 
inferior aspeets 

Obtorator 

Inferior gloteal 

Internal iliae 

May supply branehes to bladder 


Addìtìonal Goneept 
Venous Draìnage 

Venous drainage generally parallels arterial supply to end in 
the internal iliae vein. 


Nerves of the urinary bladder 


Nerve 

Origin 

Strnetnres Innervated 

Parasympathetie 

S2-S4, 
eonveyed via 
pelvie splaneh- 
nie nerves to 
pelvie plexuses 

Motor to detrosor, inhibitory to internal 
urethral sphineter 

Sympathetie 

Presynapties 
originate from 
the intermedio- 
lateral eell 
eolomn of the 
spinal eord and 
travel in the 
sympathetie 
tronks and splan- 
ehnie nerves to 
reaeh pelvie 
plexuses 

Motorto internal urethral sphineter 

Viseeral afferents 

Bladder wall 

• Senses stretehing of bladder wall, 
impolses eonveyed to spinal eord 
via pelvie splanehnies from most of 
bladder 

• Superior part of bladder is superior 
to pelvie pain line so impulses are 
eonveyed via sympathetie system 
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URETHRAE 

Structure of the urethrae 

(Figures 3-3 and 3-6) 

The urethrae extend from the internal nrethral orifiee of the 
nrinary bladder to the external urethral orifiee in both 
sexes. They function to eonvey urine from the nrinary blad- 
der to the ontside world. 


Structure 

Deseriptíon 

Signifieanee 

Female urethra 

• External urethral orifiee 
loeated in the vestibule of 
the vagina 

• Passes through pelvie and 
urogenital (external ure- 
thral sphineter) diaphragms 

• Loeated anterior to the 
vagina 

• Urethral glands open along 
length 

• Paraurethral glands open 
nearexternal urethral orifiee 

Male urethra 

• External urethral orifiee 
loeated on tip of glans 
penis 

• Passes through pelvie and 
orogenital (external ure- 
thral sphineter) diaphragms 

• Common route for urine 
and semen 

• Divided into 4 parts: 

1. Intramural (preprostatie) 

2. Prostatie 

3. Membranous 

4. Penile (spongy) 


eiinieal Signifìeanee 
eatheterization 

The short, distensible female urethra allows for easy passage 
of eatheters into the bladder and provides an easy route for 
baeterial infeetion of the bladder. 


Vasculature of the urethrae 


Aitery 

Origin 

Deseription 

Femaie 

Internal 

pudendal 

Anterior division 
of internal iliae 

Supplies urethra and perineom 

Vaginal 

Supplies urethra and vagina 

Male 

Inferior 

vesieal 

Anterior division 
of internal iliae 

Supply intramoral and prostatie parts via 
prostatie branehes 

Middle 

reetal 

Supplies membranous and penile parts 

Internal 

pudendal 
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Additional Goneept 
Venoos Drainage 

Venous drainage generally parallels arterial supply. 


Nerves of the nrethrae 


Nerve 

Orígin 

Structures Innervated 

Parasympathetie 

Presynapties originate 
in spinal eord levels 
S2-S4, eonveyed via 
pelvie splanehnie 
nerves to pelvie 
plexuses 

Inhibitory to internal urethral 
sphineter 

Sympathetie 

Presynapties originate 
from the intermedio- 
lateral eell column of 
the spinal eord and 
travel in the sympathe- 
tie trunks and, finally, 
saeral splanehnie nerves 
to reaeh pelvie plexuses 

Motorto internal urethral 
sphineter 

Viseeral 

afferents—both 

sexes 

Drethra 

Impolses eonveyed to spinal eord 
via pelvie splanehnies 

Somatie 

afferents—both 
sexes 

Pain and general taetile impolses 
eonveyed to spinal eord via pu- 
dendal nerve 


FEMALE GENITALIA 


Internal genitalia of the female 

(Figures 3-3 and 3-4) 


Structure 

Deseríptíon 

Sígnífíeanee 

Vagina 

Overall 

• Extends from the uterus to 
the vaginal vestibole 

• Continuous superiorly with 
eervieal eanal at the 
external os of the uterus 

• Vagínal forníees (anterior, 
lateral, and posterior) 
surround uterine cervix 

• Vagínal vestíbule —eleft 
between labia minora 

• Forms inferior part of birth 
eanal, route for menses, 
and reeeives ereet penis 
during copulation 

• Relations: 

• Anterior—bladder 

• Posterior—rectum 

• Lateral—levator ani 


(continued) 
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Internal genitalia of thefemale lcontinuedl 


Structure 

Deseription 

Signífíeanee 

Vessels 

• Arterial supply: uterine, 
vaginal, and internal 
podendal 

• Venous drainage: via 
vaginal plexus to utero- 
vaginal venous plexus to 
internal iliae veins 

Origin of arteries: anterior 
division of internal iliae 

Innervation 

• Motor: superior aspeet— 
viseeral, inferior aspeet— 
somatie 

• Sensory: superior aspeet— 
viseeral, inferior aspeet— 
somatie 

• Viseeral: oterovaginal nerve 
plexus eontains sympa- 
theties from the intermedio- 
lateral eell column, 
eonveyed via the sympathetie 
ehain and parasympatheties 
from S2-S4 spinal eord 
levels eonveyed via pelvie 
splanehnies, viseeral 
afferents travel with pelvie 
splanehnies 

• Somatie: pudendal nerve 

Uterus 

Overall 

• Structure: 

• Fundus: superior to 
uterine tubes 

• Body: main part, eontains 
uterine eavity 

• Isthmos: narrovv region 
soperior to cervix 

• Cervix: possesses eervi- 
eal eanal with superior 
and inferior openings: 
the ìnternal and 
external os 

• Relations: 

• Anterior: bladder with 
intervening vesicouterine 
pouch 

• Posterior: rectum with 
intervening rectouterine 
pouch 

• Thick-walled, muscular 
organ 

• Uterine cervix projeets 
into superior aspeet of 
vagina where it is 
surrounded by the vaginal 
forniees 

• The uterus is supported by 
ligaments (eondensations 
of pelvie faseia) near the 
cervix—the transverse 
eervieal (eardinal) and 
uterosacral ligaments 

Vessels 

• Arterial supply: uterine 
and ovarian 

• Venous drainage: via 
uterine plexus to utero- 
vaginal plexus to internal 
iliae veins 

Origin of arteries: anterior 
division of internal iliae 


(continued) 
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Internal genitalia of the female (continuecl) 


Structure 

Deseription 

Sígnìfìeanee 

Innervation 

Innervation is from utero- 
vaginal plexus 

Llterovaginal nerve plexus 
eontains sympatheties from 
the intermediolateral eell 
column, eonveyed via the 
sympathetie ehain and 
parasympatheties from 

S2-S4 spinal eord levels 
eonveyed via pelvie 
splanehnies, viseeral afferents 
for pain travel with sympathe- 
ties above the pelvie pain 
line and with pelvie splaneh- 
nies below the pelvie pain 
line 

IJterine Tubes 

Overall 

• Bilateral; extend from the 
jonetion of the fundus and 
body of the uterus to open 
into the peritoneal eavity 
adjaeent to the ovaries 

• Divided into infundibulum, 
ampulla, isthmus, and 
uterine parts 

• lnfundibulum— 
funnel-shaped end near 
ovary, possesses fimbriae: 
finger-like proeesses that 
envelope the medial pole 
of the ovary 

• Ampulla—longest part, 
normal site of fertilization 

• Isthmos—partthat enters 
the uterus 

• Llterine part—intramural 

Vessels 

• Arterial supply: ovarian 
arteries 

• Venous drainage: empties 
into the ovarian veins and 
the uterovaginal venous 
plexus 

Origin of arteries: abdominal 
aorta 

Innervation 

Innervation is from uterine 
and pelvie plexuses 

Gontain sympatheties from 
the intermediolateral eell 
column, eonveyed via the 
sympathetie ehain and 
parasympatheties from S2-S4 
spinal eord levels eonveyed 
via pelvie splanehnies, visee- 
ral afferents travel with sym- 
patheties as the uterine tubes 
are above the pelvie pain line, 
some viseeral afferents travel 
with pelvie splanehnies to 
mediate reflexes 


(continued) 
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Internal genìtalia of the female (continued) 


Structure 

Deseription 

Signifieanee 

Ovaries 

Overall 

• Loeated along lateral vvalls 
of pelvis 

• Held in relatively stable 
position by the meso- 
varium, suspensory 
lígament ofthe ovary, 
and the ligament of 
the ovary 

• Not eovered by peritoneom 

• The ooeyte is ovulated into 
the peritoneal eavity 

• Fimbriae of the oterine 
tubes and the eiliated 
lining of the oterine tubes 
typieally guide the ooeyte 
into the ampulla of the 
oterine tube 

Vessels 

• Arterial supply: ovarian 
arteries 

• Venous drainage: small 
veins drain to a pampini- 
form venoos plexus loeated 
vvithin the broad ligament 

• Origin: abdominal aorta 

• The pampiniform plexus 

of veins forms a pair of 
ovarian veins, the right 
ovarian vein empties 
into the inferior vena 
eava, vvhereas the left 
drains into the left renal 
vein 

Innervation 

Innervation is from oterine 
and pelvie plexuses 

Gontain sympatheties from 
the intermediolateral eell 
column, eonveyed via the 
sympathetie ehain and para- 
sympatheties from S2-S4 
spinal eord levels eonveyed 
via pelvie splanehnies, viseeral 
afferents travel vvith sympathe- 
ties as the uterine tubes are 
above the pelvie pain iine, 
some viseeral afferents travel 
with pelvie splanehnies to 
mediate reflexes 


Additional Goneept 

Uterus 

The uterus is typieally anteverted (tipped anteriorly relative 
to the vagina) and anteflexed (body is flexed anteriorly rela- 
tive to the eervi^), but variations in degree and position are 
eommon. 

The uterus is eovered by peritone^m, which extends lat- 
erally off the uterus to the walls of the pelvis as the broad 
ligament. The broad ligament eonveys nterine neurovascu- 
lar elements between its layers and eontains the ovaries and 
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uterine tubes. The suspensory ligament of the ovary is a 
snperolateral extension of the broad ligament from the 
ovary that eonveys the ovarian vessels.The ligament of the 
ovary is found within the broad ligament and eonneets the 
ovary to the nterine body, whereas the round ligament of 
the uterus, also found within the broad ligament, projeets 
from the uterine body throngh the inguinal eanal to termi- 
nate as eonneetive tissue septa in the labia majora. A poste- 
rior extension of broad ligament invests the ovary— 
the mesovarium, an extension of the broad ligament 
invests the uterine tube—the mesosalpinx. Inferior to the 
mesosalpinx the broad ligament is referred to as the 
mesometrinm. 

Embryologìe Orígìns 

The ligament of the ovary and the round ligament of the 
uterus are vestiges of the embryologie ovarian gubernacu- 
lums and are the equivalent of the very short serotal liga- 
ment in the male. 

External genitalia ofthefemale 

(Figure 3-4) 


Structure 

Deseription 

Signifieanee 

Mons Pubis, Labia Major, and Labia Minora 

Overall 

• Mons pubis and labia 
majora are prominent, 
fatty, pubic hair eovered 
eminenees surrounding 
the pudendal eleft 

• The labia minora are thin, 
fat-free folds of skin that 
enelose the vaginal vesti- 
bule 

The labia minora are 
eonneeted anteriorly, the 
posterior aspeet of this 
eonneetion forms the 

frenulum of the elitoris, 

vvhereas the anterior portion 
forms the prepuce of tbe 
elitoris, posteriorly they are 
united to form the frenulum 
of the labia minora 

Vessels 

• Arterial supply: labial 
branehes 

• Venous drainage: parallels 
arterial supply 

• Origin of arteries: internal 
podendal 

• During sexual arousal— 
enlarge as a result of 
inereased blood in under- 
lying structures 

Innervation 

Pudendal 

Podendal and its branehes 
(anterior and posterior labial) 
are ehief source of sensory 
innervation 


(continued) 
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External genitalia of the female lcontinued) 


Structure 

Deseription 

Sígnifieanee 

eiitoris 

Overall 

Parts: root and body; 
eomposed of 2 crura made 
of 2 ereetile eylinders—the 
eorpora eavernosa and 

the glans of the elitoris 

• The eorpora eavernosa 

diverge posteriorly to form 
erora that attaeh to 
ischiopubic rami for support 
and are invested by the 
ischiocavernosus muscles 

• The gians is the most 
sensitive part of the 
heavily innervated elitoris 

Vessels 

• Arterial supply: elitoral 
branehes 

• Venojs drainage: parallels 
arterial supply 

• Origin of arteries: internal 
podendal 

• Sexualarousal causes 
engorgement and enlarge- 
ment from inereased arterial 
supply and deereased 
venous return 

Innervation 

Pudendal and nterovaginal 
plexus 

• Pudendal branehes (dorsal 
nerve of the elitoris) provide 
somatie sensation 

• Parasympatheties from 
oterovaginal plexus cause 
ereetion 

Bulbs of the Vestìbule and Vestibular Glands 

Overall 

• Bulbs of the vestibole are 
masses of ereetile tissoe 
underlying the labia majora 

• Vestibular glands lie post- 
erior to the bulbs 

• Bulbospongiosus invests 
the bulbs of the vestibule 

• The vestibular glands 
(greater and lesser) seerete 
mucus during sexual aro- 
usal to moisten the vestibole 

Vessels 

• Arterial supply: branehes 
of the internal podendal 

• Venous drainage parallels 
arterial supply 

• Origin of arteries: internal 
pudendal 

• Sexual arousal causes 
engorgement and enlarge- 
ment of the bulbs of the 
vestibule from inereased 
arterial supply and 
deereased venous return 

Innervation 

Uterovaginal plexus 

Parasympatheties from 
oterovaginal plexus cause 
ereetion and inereased 
seeretion from the glands 
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FIGLJRE 3-4. Female pelvis. A: Diagram of the arterial supply and 
venous drainage of the ovaries, nterine tubes, uterus, and vagina. 
B: Anteroposterior radiograph of the female pelvis after injeetion of 
a radiopaque compound into the uterine eavity (hysterosalpingogra- 
phy). C: Diagram of the female genitalia. (From Dudek RW, Louis 
TM. High-Yield Gross Anatomy. 3rd ed. Baltimore: Lippineott 
Williams &Wilkins; 2008:185.) 
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Additional Goneept 

Golleetively, the external genitalia of the female are referred to 
as the vulva or pudendum. The labia majora enelose a 
spaee—pndendal eleft, which eontain the labia minora and 
vaginal vestibnle, whereas the labia minor enelose the vaginal 
vestibnle, which eontains the vaginal orifiee, external ure- 
thral orifiee (with openings of the ducts of the paraurethral 
glands on either side), and openings of the vestibular glands. 


MALE GENITALIA 


Internal genitalia of the male 

(Figures 3-3 and 3-5) 


Structure 

Deserìption 

Signífíeanee 

Ductus Deferens (2) 

Overall 

Begins in scrotum at tail of 
epididymis; ends by joining 
duct of seminal gland to 
form ejaculatory duct 

• ProKÌmal eontinoation of 
epididymis 

• Aseends as part of sper- 
matie eord; possesses an 
ampolla—an expansion 
near its distal end 

Vessels 

• Arterial supply: artery to 
the ductus deferens 

• Venous drainage parailels 
arteries 

Origin of arteries: superior 
vesieal artery 

Innervation 

Innervation is from the 
pelvie plexus 

Contains sympatheties from 
the intermediolateral eell 
column, eonveyed via the 
sympathetie ehain and saeral 
splanehnies and parasympa- 
theties from S2-S4 spinal 
eord levels eonveyed via 
pelvie splanehnies 

Semínal Glands 

Overall 

• Loeated betvveen orinary 
bladder and rectum— 
separated from it by the 
reetovesieal pouch 

• Duct joins with ductus 
deferens to form ejacula- 
tory duct 

• Seerete a thiek alkaline 
fluid that contributes to 

semen 

Vessels 

• Arterial supply: 
small branehes 

• Venous drainage parallels 
arteries 

Origin of arteries: inferior 
vesieal and middle reetal 


(eontinoed) 
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Internal genitalia of the male (continued) 


Structure 

Deseription 

Sígnìfìeanee 

Innervation 

Innervation is from the 
pelvie plexus 

Gontains sympatheties from 
the intermediolateral eell 
column, eonveyed via the 
sympathetie ehain and para- 
sympatheties from S2-S4 
spinal eord levels eonveyed 
via pelvie splanehnies 

Eiaculatory Ducts 

Overall 

Formed by the union of the 
ductus deferens and the 
duct of the seminal gland 

• Open near the prostatie 
utrícle in the prostatie 
urethra 

• Seerete fluid from the 
seminal gland and sperm 
from the ductus deferens 

Vessels 

• Arterial supply: artery to 
the ductus deferens 

• Venous drainage is to 
prostatie and vesieal 
venous plexuses 

Origin of arteries: superior 
(or inferior} vesieal artery 

Innervation 

Innervation is from the 
pelvie plexus 

Gontains sympatheties from 
the intermediolateral eell 
column, eonveyed via the 
sympathetie ehain and para- 
sympatheties from S2-S4 
spinal eord levels eonveyed 
via pelvie splanehnies 

Prostate 

Overall 

Lobes; 

• Lateral (right and left)— 
largest, loeated on sides 
of prostatie urethra 

• lsthmus—anterior to 
urethra, muscular continua- 
tion of internal urethral 
sphineter 

• Posterior—posterior to 
urethra, palpable via 
rectum 

• Middle—betvveen urethra 
and ejaculatoryducts; 
enlargement may interfere 
with urination 

• Surrounds prostatie urethra 
Possesses fibrous capsule— 
fíbrous capsuleof the 
prostate, which invests 
nerves and vessels supply- 
ing the gland and is 
surrounded by the viseeral 
layer of pelvie faseia— 
prostatie sheath, pubopros- 
tatie ligaments, and the 
reetovesieal septum 

• Prostatie ducts (20-30) 
open into prostatíe sìnuses 
on the side of the seminal 
colliculus in the prostatie 
orethra where they eonvey 
a milky alkaline seeretion 


(continued) 
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Internal genitalia of the male (continued) 


Structure 

Deseription 

Signifieanee 

Vessels 

• Arterial supply: prostatie 
arteries 

• Venous drainage is to pro- 
statie plexus assoeiated 
with the fibrous eapsole 

• Origin of arteries; internal 
pudendal, middle reetal, 
and inferior vesieal 

• Venous plexus drains 
into internal iliae veins 
and communicates with 
internal vertebral and 
vesieal venous plexuses— 
potential routes for 
metastasis 

Innervation 

Innervation is from the pelvie 
plexus 

Gontains sympatheties from 
the intermediolateral eell 
column, eonveyed via the 
sympathetie ehain and para- 
sympatheties from S2-S4 
spinal eord levels eonveyed 
via pelvie splanehnies 

Bulbourethral Glands (2) 

Overall 

Lie posterolateral to the 
membranoos orethra within 
the externai urethral 
sphineter 

The ducts of the bulbourethral 
glands pieree the perineal 
membrane to open into the 
bulbous part of the penile 
urethra, into which they 
seerete a mucus-like 
seeretion 

Vessels 

• Arterial supply; perineal 
branehes 

• Venous drainage parallels 
arterial supply 

Origin of arteries: internal 
pudendal 

Innervation 

Innervation is from the 
pelvie plexus 

Gontains sympatheties from 
the intermediolateral eell 
column, eonveyed via the 
sympathetie ehain and para- 
sympatheties from S2-S4 
spinal eord levels eonveyed 
via pelvie splanehnies 


eiinieal Signifieanee 

Vaseetomy 

The vaseetomy (ligation of the ductus deferens) is a eom- 
mon method of sterilization in the male. 
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FIGIJRE 3-5. A: Testis and (B) prostate. (From Dudek R^, Louis 
TM. High-Yield Gross Anatomy. 3rd ed. Baltimore: Lippineott 
Williams&Wilkins; 2008:196.) 
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Enlargement of the Prostate 

Hypertrophy of the prostate is eommon after middle age 
and ean interfere with nrination. The seminal glands and 
prostate are easily palpable from the reetnm. Ganeer of the 
prostate affeets 1 in 10 males. 


External genitalia of the male 

(Fignres 3-5 and 3-6) 


Structure 

Deseription 

Signifìeanee 

Penile Llrethra 

Overall 

• Distal to the membranous 
urethra 

• Begins at perineal mem- 
brane, ends at external 
urethral orifiee 

• Expansion at proximal end 
in bulb of penis—the - 
intrabolbar fossa and 

at distal end—the 
navicularfossa 

• Membranons nrethra 

traverses the deep 
perineal pouch and is surr- 
ounded by the external 
nrethral sphineter 

• Bulbourethral glands 
open into proximal part, 
vvhereas nrethral glands 
open along length to 
lobrieate orethra 

Vessels 

• Arterial supply: dorsal 
artery of the penis 

• Venous suppiy: parallels 
arterial supply 

Origin of arteries: internal 
pudendal artery 

Innervation 

Pudendal nerve 

Pain and general taetiie 
impulses eonveyed to 
spinal eord via pudendal 
nerve 

Testes 

Overall 

• Loeated in scrotum 

• Outer layer—tunica 
albuginea surrounded by 
tunica vaginalis 

• An expansion of tunica 
albuginea on posterior 
aspeet of testis forms 
mediastinum testis, vvhieh 
sends septa into testiele 
to form lobuies 

• Lobules eontain semini- 
ferous tubules that join 
posteriorly as straight 
tubules that traverse the 
mediastinum as the rete 
testis 

• Produce sperms and 
testosterone 

• Tunica vaginalis is an 

extension of peritoneum, 
divided into viseeral layer 
on surface of testis and 
parietal layer lining serotal 
wail 

• Seminiferous tubules are 
site of sperm production 

• Leydig eells in interstitial 
tissue are site of test- 
osterone production 

• Rete testis eonvey sperm 
to head of epididymis via 
efferent ductules 


(continued) 





















External genitalia of the male (continuedl 


Structure 

Deseription 

Signifieanee 

Vessels 

• Arterial supply: testieolar 
(form part of spermatie 
eord) 

• Venous drainage: pampini- 
form plexus 

• Ohgin of arteries: abdominal 
aorta 

• Pampiniform plexus helps 
with temperature regulation 
for sperm formation and 
forms the left (empties into 
left renal vein) and right 
(empties into inferior vena 
cava)testicularveins 

Innervation 

Parasympathetie and 
sympathetie fibers from 
testieolar plexus 

• Parasympatheties: from 
vagus 

• Sympatheties: from thoraeie 
spinal eord and paraverte- 
bral ehain 

Penís 

Overall 

• Parts: root, body, and glans 

• Formed of 3 eylinders of 
ereetile tissue: 1 corpus 
spongiosnm and 

2 eorpora eavernosa 
that are surrounded by the 
deep faseía of the penis 

• The dorsal eorpora eaver- 
nosa are surrounded by a 
thiek tunica albuginea that 
make for rigid erection,they 
separate into 2 crura proxi- 
mally and fuse with the 
ischiopubic rami for support 

• The ventrally loeated corpus 
spongiosum is traversed 
by the penile urethra and 
remains less rigid 

Vessels 

• Arterial supply: deep and 
dorsal arteries of the penis 

• Venous drainage: blood 
from the ereetile tissues 
drains to deep dorsal vein 
of penis, blood from remain- 
ing penile structures drains 
via the superficial dorsal 
veins to the external pud- 
endal vein 

• Origin of arteries: internal 
pudendal 

• Deep dorsal vein eonveys 
blood to the prostatie 
plexus of veins 

Innervation 

Reeeives parasympathetie, 
sympathetie and sensory 
fibers 

Gontain sympatheties from 
the intermediolateral eell 
column, eonveyed via the 
sympathetie ehain and para- 
sympatheties from S2-S4 
spinal eord levels eonveyed 
via pelvie splanehnies, affer- 
ents are earried by the dorsal 
nerve of the penis, a braneh 
of the pudendal nerve 


The serotnm is an ontpoeketing of the anterior abdominal wall 
and is presented in Ghapter 2. The testieles are presented with the 
male external genitalia. 
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FIGtJRE 3-6. Male midsagittal through pelvis. (From Moore KL, 
Dalley AF. Clinically Oriented Anatomy. 5th ed. Baltimore: Lippineott 
Williams & Wilkins; 2006:407.) 


Additional Goneept 
Structure of the Penìs 

The root of the penis is loeated in the snperfìeial pouch 
and eonsists of: two crura—eaeh formed of eorpora eaver- 
nosa, the single bulb—formed of an expanded proximal 
portion of the eorpora spongiosa eontaining the proximal 
penile urethra and the muscles eovering eaeh—the isehio- 
cavernosus invests the ernra, whereas the bulbospongiosus 
invests the bulb. The body (or shaft) of the penis is the 
main, pendulous part. The body expands on the distal end 
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of the penis to form the glans (or head) penis. The glans 
projeets proximally over the eorpora to form the eorona. 
The skin of the penis extends over the glans forming the 
prepnee. The external nrethral orifìee opens near the dis- 
tal tip of the glans. 

Penìle Snpport 

The penis is snpported by the snspensory ligament of 
the penis—an extension of deep faseia that fuses with the 
deep faseia of the penis. The fìindiform ligament of the 
penis is an extension of the membranous layer of superfi- 
eial faseia, which blends with the superficial faseia of the 
penis. 

eiinieal Signifieanee 

Ereetion and Ejaenlation 

During ereetion, parasympathetie fibers relax the 
smooth muscles in arteries supplying the eorpora eaver- 
nosa, allowing blood to flow in, whereas the bulbospon- 
giosus and isehioeavernosns impede venous return. 
During ejaculation, sympathetie fibers elose the internal 
nrethral sphineter, parasympathetie fíbers cause eontrae- 
tion of the smooth muscle of the urethra and the puden- 
dal nerve causes rhythmie eontraetion of the bulbospon- 
giosus. 

Lymphatie Drainage 

The lymphatie drainage of the testes follow the testicular 
vessels to lumbar lymph nodes, whereas lymphatie 
drainage of the serotnm is to snperfíeial inguinal lymph 
nodes. 

PERINEUM 


Structure of the perineum 


Area 

Structure 

Sígnìfìeanee 

Overall 

Boundaries: 

• Diamond-shaped area 


• Anterior—pubic symphysis 

betvveen thighs 


• Posterior—coccyx 

• Divìded into orogenital 


• Posterolateral— 

and anal triangles by a line 


sacrotuberous ligaments 

dravvn betvveen the isehial 


• Anterolateral—ischiopubic 
ramus 

toberosities 


(continued) 
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Structure of the perineum (continued) 


Area 

Structure 

Signìfìeanee 

Urogenital 

triangle 

Antehor half of the diamond- 
shaped perìnea! region 

Contains the scrotum and the 
root of the penis in males 
and the vuiva in females 

Anal triangle 

Posterior half of the 
diamond-shaped perineal 
region 

Gontains the anai eanal and 
anus and the isehioanal 
fossae in both sexes 

isehioanal 

fossae 

• VVedge-shaped, faseia! 
spaees betvveen the 
levator ani (medially), the 
obtorator ìnternos (laterally), 
and skin of the bottoek 
(inferiorly) 

• Anterìor reeess of fossae 
extend into deep perineal 
pouch 

• The superiorly oriented 
apex is loeated along the 
tendinous areh of the 
levator ani 

• Fat-filled spaee traversed 
by inferior reetal 
neurovascular elements 

• Fat allovvs for expansion of 
anal eanal, anus and rectum 
during defeeation 

Pudendal eanal 

• Passagevvay eomposed of 
obturatorfascia along the 
lateral vvall of the isehio- 
analfossa 

• Begins at lesser seiatie 
noteh and ends at the 
perineal membrane 

Gonveys pudendal nerve and 
internai podendal vessels 

Soperfieial 
perineal pouch 

Spaee betvveen the perineal 
membrane and membranoos 
layer of superficial faseia 

Gontains roots of penis or 
elitoris, ischiocavernosus and 
bulbospongiosus, superficial 
transverse perinei, greater 
vestibular glands (female), 
and deep perineal branehes 
of internal pudendal vessels 
and pudendal nerve 

Deep perineal 
pouch 

Spaee betvveen the perineal 
membrane and the inferior 
faseia of the pelvie 
diaphragm 

Gontaìns anterior reeess of 
isehioanal fossa, deep 
transverse perinei, external 
urethral sphineter, and part 
of the urethra (and bulboure- 
thral glands in the male) 


The rectum and anal eanal are presented with the large intestine 
in ehapter 2. 

Additional Goneept 

Pudendal Neurovascular Elements 

Before entering the pndendal eanal, the pndendal nerve 
and internal pndendal vessels give off inferior reetal 
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branehes that eonrse aeross the fossa to the reetnm, anal 
eanal, and anns.The pndendal nerve and internal pndendal 
vessels terminate by dividing into perineal (snperfieial 
pouch strnetnres), dorsal artery and nerve of the penis or 
elitoris branehes (deep pouch str^etmes), and posterior 
serotal or labial branehes. 


Faseia of the perineam 


Faseia/Gonneetive Tíssne 

Signífieanee/Stmetnre 

Membranous layer of 
soperfieial faseia (Golles') 

• Along the posterior edge of the orogenital 
membrane, fuses with the perineal 
membrane and perineal body 

• Laterally, fuses with the faseia lata of 
the thigh; anteriorly, it is continuous with 
the membranous layer of soperfieial faseia 
of the abdomen (Searpa's) 

Perineal membrane 

• Deep faseia spanning the orogenital 
triangle, investing the bulbospongiosus, 
ischiocavernosus, and transverse perinei 
muscles 

• Piereed by the orethra and the vagina in 
the female 

• Forms roof of snperfìeíal perineal 
pouch 

Perineal body 

• Fibromuscular mass between the anus 
and perineal membrane 

• Serves as an attaehment for bulbospon- 
giosos, transverse perineal muscles, 
external anal sphineter, and levator ani 


Additional Goneept 

The fatty layer of superficial faseia in the perineum is eon- 
tinuous with the fatty layer over the abdomen and makes up 
the bulk of the two labia majora and mons pubis in 
females. 

eiinieal Signifieanee 

Episiotomy 

Damage to the perineal body as may occur during ehild- 
birth, tranma, disease, or infeetion may lead to prolapse of 
the pelvie viseera. An episiotomy is performed during ehild- 
birth to enlarge the vaginal orifiee and spare lasting damage 
to the perineal body. 
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Muscles of the perineum 


Muscle 

Proxímal 

Attaehment 

Dìstal 

Attaehment 

Innervation 

Maín Aetions 

Bulbo- 

spongiosjs 

Male— 
perineal body 
and median 
raphe; female— 
perineal body 

Male— 
perineal mem- 
brane, eorpora 
spongiosum, 
and eavernosa 
and faseia of 
bulb of penìs; 
female— 
faseia of buibs 
of vestibule 

Deep perìneal 

Male—assists 
in ereetion and 
ejaculation and 
emptyìng of 
urethra after 
micturition; 
female— 
assists in 
ereetion 

Isehioeav- 

ernosos 

isehìopobie rami 
and isehial 
toberosities 

Crura of penis 
or elitorìs 

Maintains 
ereetìon of 
penis or elitorìs 

External 

anal 

sphineter 

Coccyx via 
anoeoeeygeal 
ligament and 
skin around anus 

Perineal body, 

surrounds 

anus 

Inferior reetal 

eioses anus, 
supports 
perineal body 
and pelvie floor 

External 

urethrai 

sphineter 

lschiopubic rami 
and isehial 
tuberositìes 

Surrounds 
urethra; 
males— 
aseends to 
prostate, 
females— 
forms utero- 
vaginal 
sphineter 

Deep 

perineal 

Gompresses 
urethra forthe 
maintenanee of 
urinary 
eontinenee 

Deep 

transverse 

perineal 

Perineal body 

Fixes perìnea! 
body to support 
pelvie viseera 
and resist ìntra- 
abdominal 
pressure 

Superficial 

transverse 

perineal 

isehial 

tuberosities 



























INTRODUCTION _ 

The baek eonsists of the vertebral eolnmn, spinal eord and 
nerves, and the mnseles responsible for postnre and move- 
ment of the vertebral eolnmn. 

VERTEBRAL C0LUMN 

Vertebral column structure 

The vertebral eolnmn is eomposed of intervertebral disks 
and 33 vertebrae: 

■ 7 eervieal 

■ 12 thoraeie 

■ 5 Inmbar 

■ 5 fnsed saeral 

■ 4 fnsed eoeeygeal 


The vertebral eolnmn proteets the spinal eord and spinal 
nerves and snpports the weight of the body. 

Curvatures of the vertebral column 


Curvature 

Deseríptìon 

Signifìeanee 

Gervieal 

• Goneave posteriorly (lordosis) 

• Seeondary curvatures—eervieal 
develops when infant begins to hold 
up head, iumbar develops when 
infant begins to walk 

Provide 
resilìeney to 
vertebral 
co!umn 

Lumbar 

Thoraeie 

• Goneave anteriorly (kyphosis) 

• Primary curvatures—present at birth 

Saeral 



Additional Goneept 

Axìal and Appendienlar Skeleton 

The axial skeleton is eomposed of the vertebral eolnmn, 
eraninm, and thoraeie eage (ribs, sternnm, and hyoid bone). 
The appendienlar skeleton is everything else (peetoral and 
pelvie girdles and the limbs). 
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Normal Kyphosis Lordosis Normal Seoliosis 


FIGURE 4-1. Curvatures of the vertebral column. (From Dudek 
RW, Louis TM. High-Yield Gross Anatomy. 3rd ed. Baltimore: 
Lippineott Williams &Wilkins; 2008:2.) 


eiinieal Signifieanee 

Excess Curvature 

Excess thoraeie kyphosis (humpback) is often caused by 
osteoporosis. Excess lumbar lordosis (sway baek) is often 
seen in pregnaney. Seoliosis (erooked baek) is a eommon 
lateral deformity of the vertebral column in pnbertal girls. 

Structure of the vertebrae 

The vertebrae generally inerease in size as progress inferi- 
orly, a refleetion of the inereasing weight of the body. 
Vertebrae possess regional eharaeteristies. 


Vertebrae 

Gharaeterístie 

Sígnifieanee 

Typieal 

Body 

• Most anterior; sopports body vveight, 
progressively larger as move inferiorly 
down eolomn 

• Govered on soperior and inferior sorfaee by 
hyaline eartilage 

• Peripheral border possesses epiphysial 
rim —a slight elevation that provide 
attaehment for the annoli fibrosi of the 
intervertebral dises 

Vertebral areh 

• Posteriorto the body 

• Formed by a pair of lamina and a pair of 
pedieles 

• With the posterior aspeet of the body, forms 
the vertebral foramen —eontains spinal eord 


(eontinoed) 
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Structure of the vertebrae (continuedj 


Vertebrae 

Gharaeteristie 

Signifieanee 


Lamina 

• Paìr of platelike proeesses that form the 
posterior part of vertebral areh 

• Meet posteriorly in the midline 

Pediele 

• Pair of short proeesses that join vertebral 
areh to body 

• Form anterior part of vertebrai areh 

• Noteh on snperior and inferior snrfaees— 
vertebral notehes: successive vertebral 
notehes form intervertebral foramina, 
vvhieh permit passage of nerve roots and 
vessels 

Spinoos 

proeess 

• Midline posterior projeetion from jnnetion 
of laminae 

• Allovvs for muscle and ligament attaehments 

Transverse 
proeesses(2) 

• Projeet posterolaterally from vertebral 
areh 

• Allovv for muscle attaehment and articulation 
with ribs (thoraeie) 

Superior 
articular 
proeesses(2) 

• Arise from ]unction of pedieles and laminae 

• Possess faeet (zygapophysial) joints for 
artienlation with adjaeent proeesses 

• Limit undo movement of vertebral column 
and maintain vertebral alignment 

Inferior 
articular 
proeesses(2) 

Identifying Regional Gharaeteristies 

Cervical 

Body 

Snperior snrfaees possess nneínate proeess 

Spinoos 

proeess 

• Bifid 

• C7, long— vertebra prominens 

Transverse 

proeess 

Possess transverse foramina for passage of 
vertebral vessels and sympathetie fibers 

Thoraeie 

Spinons 

proeess 

Long, inferiorly direeted 

Transverse 

proeess 

Possess faeets for artienlation with head and 
tubercle of ribs 

Lumbar 

Body 

Massive for weight bearing 

Spinons 

proeess 

Short and stout 

Saeral 

Fused 

• 5 saeral vertebrae fuse to form sacrum 

• Remnants of eharaeteristies typieal to 
vertebrae are still identifiable 

Coccygeal 

Fused 

Remnant of taillike caudal eminenee 
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Additional Goneept 

Vertebral (Spinal) Ganal 

Adjaeent vertebral foramina form the vertebral eanal— 
eontain the spinal eord, meninges, nerve roots, vasenlar ele- 
ments (internal venons pleKns), and fat. 

eiinieal Goneept 

Spìna Bifida 

Failnre of the vertebral arehes to form eorreetly resnlts in 
spina biflda; spina bifida oeenlta (a mild form) is often 
asymptomatie. More serions forms may resnlt in herniation 
of meninges—meningoeele or meninges and nenral tissne 
throngh the defieieney. 

Vertebral Artery 

The long, tortuous course of the vertebral artery through 
the transverse eervieal foramina may inerease risk of insult 
because of streteh from rotation of the head^ resulting in 
reduced blood fiow to the brain, possibly eansing dizziness 
and light-headedness. 



Nucleus pulposus 


Anterior longitudinal ligament 


FIGIJRE 4-2. Typieal vertebra, superior aspeet. (Asset provided by 
Anatomieal Ghart Gompany.) 
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Joints of the baek 

(Figure 4-2) 


Joint 

Type I Artieolation 

Structure 

Atlanto- 

oeeipital 

Synovìal 

C1 vertebra 
with oeeipìtal 
bone 

• Strengthened by anterior and 
posterior atlanto-oeeipital 
membranes 

Atlantoaxial— 

2 lateral and 

1 median 

Lateral— 
synovial; 
median— 
pivot 

C1 with C2 
vertebrae 

• Strengthened and maintained 

by the cruciform lígament— 
formed by longitudinal 
bands and the transverse 
ligament of the atlas 

• Alar ligaments —prevent 
excessive rotation 

• The teetorial membrane— 
continuation of posterior 
longitudinal ligament, eovers 
the alar and transverse 
ligaments 

Intervertebral 

Cartilagi- 

nous 

Sorfaees of 

adjaeent 

vertebrae 

eonneeted by 

intervertebral 

dìses 

• Intervertebral dises provìde 
strong attaehment between 
adjaeent vertebral bodies— 
eonsist of outer 
fibrocartìlaginous anulus 
fibrosis (attaehes to epiphysial 
rim) and eentral eompressible 
nucleus pulposus 

• Anterior and posterior 
longitudinal ìigaments 
strengthen, provide stability, 
and limìt extension and flexion 
of the vertebral column, 
respeetively 

Llneovertebral 

Synovial 

Adjaeent 

eervieal 

vertebrae 

Llneinate proeess on superior 
surface of eervieal vertebral 
bodies with inferior surface of 
vertebral body superìor to it 

Zygapophysial 

(faeet) 

Between 

soperior and 

inferior 

artieolating 

proeesses of 

adjaeent 

vertebrae 

• Strengthened by aeeessory 
ligaments 

• Allow for gliding movements 


Additional Goneept 

Multiple aeeessory ligaments help to strengthen and snpport 
the joints of the vertebral column: 
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■ ligamentum flavum—eonneets adjaeent vertebral arehes 

■ supraspinous—eonneets adjaeent spinous proeesses 

■ interspinous—eonneets adjaeent spinous proeesses 

■ ligamentum nuchae—eonneets external oeeipital protu- 
beranee and eervieal spinous proeesses 

■ intertransverse ligaments—eonneets adjaeent trans- 
verse proeesses 

eiinieal Signifieanee 

Slipped Dise 

Herniation of the nucleus pulposus into or through the anu- 
lus fibrosis is a eommon cause of lower baek pain and is 
often ealled a slipped or ruptured disk. 


SPINAL eORD 


Stmetare of the spinal eord 

(Figure 4-2) 

The spinal eord is continuous superiorly with the medulla at 
the foramen magnum and ends inferiorly at the L1-L2 ver- 
tebral level. The spinal eord serves as a refiex eenter and 
conduction path^ay, eonneeting the brain to the periphery. 
It is loeated within the vertebral eanal and gives rise to 31 
pairs of spinal nerves. 


Feature 

Deseription 

Signifieanee 

Gervieal 

enlargement 

Enlarged portìon of spinal 
eord from C4-T1 

Gives rise to the anterior rami 
that form the braehial 
plexus —innervates upper limbs 

Lumbar 

enlargement 

Enlarged portìon of spinal 
eord from L1-S3 

Gìves rise to the anterior rami 
that form the lumbosacral 
plexus —innervates lovver limbs 

Medullary 

eone 

Tapering end of the spinal 
eord 

• Loeated at L1-L2 vertebral 
level 

• Nerve roots contribute to 
cauda equina 

Cauda 

equina 

Formed from anterior and 
posterior roots that arise 
from the lumbar 
enlargement and 
medollary eone 

Loeated in the lumbar eistern— 

continuation of subarachnoid 
spaee in the dural sae caudal to 
the medullary eone 

Spinal nerves 
(31 pairs) 

• 8 eervieal, 12 thoraeie, 5 
lumbar, 5 saeral, 1 
eoeeygeal 

• Formed of anterìor and 
posterior roots from the 
spinal eord segments 


{contínued) 
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Structure of the spinal eord (continuedl 


Feature 

Deseription 

Signifìeanee 


• Eaeh eontains somatie 
afferent and efferent 
fibers and betvveen 

T1-L2 eontain 
presynaptie sympathetie 
fibers, betvveen S2-S4 
eontain presynaptie 
parasympathetie fibers 

• Terminate by dividing into 
anterior and posterior primary 
rami 

Roots— 
anterior and 
posterior 

• Anterior—efferent 

• Posterior—afferent 

• Join to form spinal nerves 

• Anterior roots eontain fibers 
of somatie and viseeral motor 
neurons 

• Posterior roots eontain somatie 
and viseeral afferent fibers 

Spinal 

ganglion 

Loeated along posterior root 

Contains primary afferent eell 
bodies of the somatie and 
viseeral sensory systems 

Gray matter 

Loeated on the inside of 
the spinal eord, deep to 
the vvhite matter 

Divided into posterior, lateral 
(viseeral motor, betvveen T1-L2), 
and anterior (somatie motor) horns 

VVhite matter 

Loeated on the outside of 
the spinal eord, soperfieia! 
to the gray matter 

• Divided into anterior, lateral, 
and posterior funiculi 

• Contains aseending (afferent) 
and deseending (efferent) 
fibertraets 

Rami— 
anterior and 
posterior 

Terminal branehes of 
spinal nerves 

• Anterior—supply innervation 
to majority of body, often 
form plexuses 

• Posterior—supply segmental 
innervation to the baek 


Vesseis of the spinal eord 

(Figure 4-2) 


Aitery 

Orígín 

Deseríption 

Anterior spinal 

Vertebral 

Supplies anterior 2/3 of spinal 
eord superiorly 

Posterior 
spinal (2) 

Either vertebral or 
posterior inferior 
eerebellar 

Supplies posterior 1/3 of spinal 
eord superiorly 

Segmental 

Aseending eervieal, 
deep eervieal, 
vertebral, posterior 
intereostal and lumbar 

• Enter vertebrai eanal through 
intervertebral foramina 

• Supply spinal eord and 
eoverings segmentally 

• Anastomose with spinal arteries 


(eontinned) 
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Vessels of the spinal eord (eontinoed) 


Aitery 

Orígín 

Deseription 

Radicular— 
anterior and 
posterior 

Segmental 

Supply nerve roots and 
assoeiated meninges 

Medullary 

• Variable, but prevalent in the 
region of the eervieal and 
lumbosacral enlargements 

• Supplement spinal arterial supply 

Vein 

Terminatìon 

Deseription 

Anterior 
spinal (3) 

Drained by medullary 
and radicular veins 

• Generally parallel arterial supply 

• Eventually drain into the 
internal vertebral venous plexus 

Posterior 
spinal (3) 

Medullary 

Drain into internal 
vertebral venous piexus 

Radìcular 

Internal vertebral 
venous plexus 

Drain into dural 
sinuses of eranial 
vault 

• Communicates with external 
venous piexus on external 
aspeet of vertebrae 

• Potential route for infeetion 
spread from eranial vault 


Structure of spinal eord meninges 

(Figure 4-2) 

The spinal eord meninges support and proteet the nerve 
roots and form the subarachnoid spaee. From superficial to 
deep: 

■ dura mater 

■ araehnoid mater 

■ pia mater 


Structure 

Deseription 

Signifieanee 

Dura mater 

• 0uter layer of meninges 

• Continuous with meningeal 
layerof cranialdura 
superiorly 

• Tough, fibrous layer 

• Separated from 
vertebrae by epidural 
spaee 

Epidural spaee 

Between vertebrae and dura 
mater 

Gontains fat and the internal 
vertebral venous plexus 

Dural root 
sheaths 

Extensions of the dural sae 
that eover spinal nerve roots 
and spinal nerves 

• Sheaths end by blending 
with the epineurium of 
the spina! nerves 

• Extend through 
intervertebral foramina 


(continued) 
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Structure of spinal eord meninges (continuedl 


Structure 

Deseription 

Sìgnífieanee 

Dural sae 

Long tubular sae that 
eontains the spinal eord and 
eerebrospinai fluid 

Begins at the foramen 
magnum, anehored to 
coccyx by filum terminale 

Subdural spaee 

• Potential spaee, betvveen 
the dura and araehnoid 
mater 

• Filled with a loosely 
adhered eell layer 

Site of subdural hematoma 
when trauma causes 
bleeding into spaee 

Araehnoid mater 

• Middle meningeal layer 

• Eneloses the subarachnoid 
spaee 

Lines dural sae and dural 
root sheaths 

Subarachnoid 

spaee 

Between araehnoid mater 
and pia mater 

• Gontains eerebrospinal 
fluid, araehnoid 
trabeculae, and blood 
vessels 

• Inferior prolongation 
forms the lumbar eistern 

Araehnoid 

trabeculae 

Connective tissue strands 
that eonneet the araehnoid 
and pia mater 

Span the subarachnoid 
spaee 

Lumbar eistern 

Inferior prolongation of the 
subarachnoid spaee 

Gontains the cauda 
equína and filum 
terminale internus 

Pia mater 

• Delieate inner (deep) 
meninge in eontaet with 
the spinal eord 

• Deep to the subarachnoid 
spaee 

Invests spinal blood 
vessels and the roots of 
the spinal nerves 

Dentìculate 

ligaments 

• 21 pairs 

• Lateral extensions of pia 
mater between the anterior 
and posterior roots 

Anehors spinal eord to the 
dura mater 

Filum terminale— 
internns and 
externus 

• Inferior extension of pia 
mater 

• Extends from medullary 
eone to inferior aspeet of 
dural sae (interna) and to 
the tip of the coccyx 
(externa) 

Anehors inferior end of 
spinal eord to dura mater 
and coccyx 


eiinieal Signifieanee 

Anesthesìa 

Epidural anesthesia entails injeetion of a loeal anesthetie 
around the saeral spinal nerves, external to the dural sae. 

















122 CL1NICALANAT0MYF0RY0URP0CKET 


Spinal Tap and Bloek 

A lumbar puncture (spinal tap) is performed for extraction 
of eerebrospinal fìuid from the lumbar eistern for examina- 
tion. A spinal bloek entails introduction of an anesthetie 
into the eerebrospinal fluid through a lumbar puncture. 

MUSCULATURE 

Mnseles of the baek 

The muscles loeated on the baek are divided into extrinsic and 
intrinsie. The extrinsic mnseles of the baek are discussed 
with the upper limb (superficial layer) and thorax (intermedi- 
ate layer), with which they are assoeiated fìinetionally. 


intrinsie 

Baek 

Mnsele 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main 

Aetions 

Snperfìeial Layer 

Splenijs— 
eapitis and 
eervieis 

Nuchal 
ligament 
and C7-T4 
vertebrae 

• Capitis— 
mastoid 
proeess 
and 

superior 

nuchal 

line 

• Cervicis— 
transverse 
proeesses 
of C1-C4 
vertebrae 

Segmental 
innervation 
by posterior 
rami of 
spinal 
nerves 

• Laterally flex 
neek and 
rotate head 

• Extend head 
and neek 
when 

eontraeting 

bilaterally 

Intermediate Layer (Ereetor Spinae) 

llioeostalis— 
lumborum, 
thoraeis, 
and eervieis 

Arise as 
fused 
muscle 
mass from 
iliae erest 
and sacrum, 
saeroiliae 
ligaments, 
and spinous 
proeesses 
of saeral 
and lumbar 
vertebrae 

Angles 
of lovver 
ribs and 
transverse 
proeesses of 
thoraeie and 
eervieal 
vertebrae 

Segmental 
innervation 
by posterior 
rami of 
spinal 
nerves 

Laterally flex 
vertebral 
column; extend 
vertebral 
column (ehief 
extensor of 
column) and 
head, eontrol 
flexion by 
gradual 
relaxation of 
fibers when 
aeting 
bilaterally 

Longissimus— 
thoraeis, 
eervieis and 
eapitis 

Angles of 
ribs and 
transverse 
proeesses of 
thoraeie and 


(eontinoed) 
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IVIuscles of the baek (eontinoed) 


Intrinsìe 

Baek 

Muscle 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main 

Aetions 



eervieal 
vertebrae 
and mastoid 
proeess 



Spinalis— 
thoraeis, 
eervieis, 
and eapitis 

Spinoos 
proeesses of 
upper 
thoraeie 
vertebrae 
and cranium 

Deep Layer iTransversospinal Group) 

Semispinalis— 
thoraeis, 
eervieis and 
eapitis 

Transverse 

proeesses 

C4-T12 

Spinoos 

proeesses 

of 4-6 

vertebrae 

superior and 

oeeipital 

bone 

Segmental 
innervation 
by posterior 
rami of 
spinal 
nerves 

• Extends 
thoraeie and 
eervieal 
regions of 
vertebral 
column and 
head 

• Rotates 
vertebral 
column 

Multifidus 

Posterior 

saerom, 

posterior 

iliae spine, 

transverse 

proeesses 

T1-T3 and 

articular 

proeesses 

of C4-C7 

Spinoos 
proeesses 
of 2-4 
vertebrae 
superior 

Stabilizes 

vertebrae 

Rotators— 
brevis and 
longus 

Transverse 

proeesses 

Junction of 
lamina and 
transverse 
proeess or 
spinous 
proeesses of 

1 (brevis), 2 
(longus) 
vertebrae 
superior 

Interspinales 

Spinous 

proeesses 

Spinoos 
proeesses of 

Extension and 
rotation of 


(eontinoed^ 
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Muscles of the baek (continued) 


intrínsie 

Baek 

Mnsele 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main 

Aetions 


of eervieal 
and lombar 
vertebrae 

vertebrae 

immediately 

soperior 


vertebra! 

column 

Intertrans- 

versarii 

Transverse 
proeesses 
of eervieal 
and lombar 
vertebrae 

Transverse 
proeesses of 
adjaeent 
vertebrae 


Lateral 
flexion and 
stabilization of 
vertebrai 
column 

Levator 

eostarom 

Transverse 
proeesses 
of C7-T11 
vertebrae 

Adjaeent rib 
betvveen 
toberele and 
angle 


Elevate rìbs, 
assist in 
lateral flexion 
of vertebral 
column 


Additional Goneept 

The muscles of the baek may be divided into 3 layers: 
superficial—assoeiated with the upper limb; intermedi- 
ate—assoeiated with the thorax; and deep—assoeiated 
with movement of the vertebral column. They are also 
known as the intrinsie muscles of the baek or true baek 
muscles. 

Mnemonie 

Ereetor Spinae Masefes 

From lateral to medial: 

I Like Spaghetti 
llioeostalis 
Longissimus 
Spinalis 

Suboccìpital triangle 

The suboccipital triangle is a muscular triangle inferior to the 
oeeipital region of the head; it eontains the vertebral artery, 
posterior areh of the atlas, and the snboeeipital nerve (Cl). 


Soboeeipital Region 

Structure 

Signifìeanee 

Borders 

• Roof—semìspinalis eapitis 

• Floor—atlanto-oeeipital 
membrane and areh of C1 

• Identifiable 
muscular 
triangle ìn the 


(continued) 
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Suboccipital triangle (continuedj 


Suboccipital Region 

Structure 

Signìfìeanee 


• Superomedial—reetos eapitis 
posterior major 

• Superolateral—soperior 
obiique 

• Inferolatera!—inferior oblique 

soboeeipital 

region 

Muscles 

Rectus eapitis posterior 
major 

• ProKÌmal attaehment: C2 
spinoos proeess 

• Distal attaehment: inferior 
nuchal line of oeeipital bone 

• Aetions: 
extend and 
rotate head 

• Innervation: 
soboeeipital 
nerve (C1} 

Rectus eapitis posterior 
minor 

• ProKÌmal attaehment: C1 
posterior areh 

• Distal attaehment: inferior 
nuchal line of oeeipital bone 

Inferior oblique of the 
head 

• ProKÌmal attaehment: C2 
spinoos proeess 

• Distal attaehment: C1 
transverse proeess 

Superior oblique of the 
head 

• ProKÌmal attaehment: C1 
transverse proeess 

• Distal attaehment: oeeipital 
bone 



















Lomer Limb 


The pelvie (anterior) aspeet of the bones ofthe glnteal region are 
deseribed in Ghapters 3 and 4. 



INTRODUCTION 


The lower limb is divided for deseriptive purposes by skele- 
tal elements into: 


■ gluteal region—portion between thigh and trunk posteriorly 
that includes the pelvie girdle: ilmm, isehmm, and pubis 

■ thigh—portion between the gluteal region posteriorly and 
the knee that includes the femur 

■ leg—portion between the knee and ankle that inelndes the 
tibia and fìbula 

■ foot—portion distal to the ankle that inelndes the 
metatarsals and phalanges; the tarsal bones form the ankle 


GLUTEAL REGION 


Bones of the glnteal region 

(Figure 5-1) 


Bone 

Featnre 

Signifieanee 

Saemm 

Median erest 

Fused spinal proeesses of saeral vertebrae 


Posterior saeral 

Transmit posterior rami of first 4 saeral 


foramina 

nerves 


Saeral hiatus 

Inferior opening of the vertebral eanal 
between the saeral cornu (horns) 

Coccyx 

Apex of the coccyx 

• Direeted inferiorly 

• Coccyx is formed by the fusion of the 

4 inferiormost vertebrae 

Hip Bone (Pelvíe Bone, Coxal Bone) —Fusion of the 3 Bones 6elow 

llium 

Body of ilium 

Contributes to the acetabulum 


Wing (ala) of ilium 

• Concave surface 

• Marked by the anterior, posterior, and 
inferior giuteal lines 
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Bones of the glnteal region (continuecl) 


Bone 

Characterístíc 

Signìfìeanee 


lliae erest 

• Bony ridge betvveen the anterior superior, 
and posterior soperior iliae spines 

• Attaehment for faseia lata, tensor of faseia 
lata, external obligoe, internal obligoe, 
transverse abdominal, latissimus dorsi, 
quadratus lumborum, ereetor spinae, and 
ìíiacus 


Posterior soperior 
iliae spine 

Attaehment for saeroiliae ligaments and 
multifidus 


Posterior inferior 
iliae spine 

Part of auricular sorfaee of ilium 


Anterior gluteal 
line 

• Gluteus medius attaehes betvveen anterior 
and posterior gluteal lines 

• Gluteus minimus attaehes betvveen anterior 
and inferior gluteal lines 


Posterior gluteal 
line 

• Gluteus maximus attaehes posteriorto the 
posterior gluteal line 

• Gluteus medius attaehes betvveen anterior 
and posterior gluteal lines 


Inferior gloteal line 

Gluteus minimus attaehes betvveen anterior 
and inferiorgluteal lines 


Greater seiatie 
noteh/foramen 

• Noteh eonverted into greater seiatie fora- 
men by the sacrospinous ligament 

• Major passagevvay for structures exiting 
the pelvis and entering the gluteal region— 
including: piriformis, superior and inferior 
gluteal vessels and nerves, seiatie and 
posterior femoral cutaneous nerves, 
internal pudendal vessels, pudenda! nerve 
and nerves to obturator internus, and 
quadratus femoris 

lschium 

isehial spine 

Attaehment for superior gemellus and 
sacrospinous ligament 


isehial toberosity 

Attaehment for hamstring portion of adductor 
magnus, hamstrings, and sacrotuberous 
ligament 


Body 

Contributes to the acetabulum 


Lesser seiatie 
noteh/foramen 

• Noteh eonverted into lesser seiatie foramen 
by the sacrospinous and sacrotuberous 
ligaments 

• Passagevvay for structures exiting and 
entering the perineum—^tendon of obturator 
internus (exiting), internal pudendal vessels, 
and pudendal nerve (entering) 

Pubis 

Body 

Contributes to the acetabulum 





















Ilium 



Pubic' 

symphysis 


lschium 


Lesser 

troehanter 


Tibial 

eollateral 

ligament 


Medial 

epieondyle 


Medial 

tibial 

eondyle 


Quadriceps 
femoris tendon 


Fibular 

eollateral 

ligament 

Patellar 

ligament 


lnterosseous 

membrane 


Tibia 


Fibu a 


Ta us 




Sacrum 

Anterior superior 
iliae spine 

Anterior inferior 
iliae spine 


Pubis 

Greater 

troehanter 

Neek of femur 

Head of femur 


Femur 

Medial femoral 
eondyle 

Patella 

Lateral epieondyle 


Lateral femoral 
eondyle 

Tibial eondyle 
Head of fibula 


Tibial tuberosity 


Medial malleolus 


Medial 

cuneiform 


Lateral malleolus 


FIGURE 5-1. Lovver limb bones. Anterior view. (Asset provided by 
Anatomieal Ghart Gompany.) 
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Additional Goneept 

Acetabulum 

The acetabulum is formed by the bodies of the pabis, 
ischiumj and ilium; it forms the soeket of the hip joint. 

eiinieal Signifieanee 

Contusion of the iliae erest is known as a “hip pointer.” 


Muscles of the gluteal region 


Muscle 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main Aetions 

Gluteus 

maximus 

llium posterior 
to posterior 
gluteal line, 
sacrum, coccyx; 
and sacrotuber- 
ous ligament 

lliotibial traet 
and gluteal 
tuberosity 

Inferior 

gluteal 

• Extends and 
laterally 
rotates thigh 

• Steadies 
thigh 

Gluteus 

medius 

tlium betvveen 
anterior and 
posterior gluteal 
lines 

Greater tro- 
ehanter of 
femur 

Superior 

gluteal 

• Abducts and 
medially 
rotates thigh 

• Levels pelvis 
when eontral- 
ateral leg is 
unsupported 

Gluteus 

minimus 

llium betvveen 
anterior and 
inferior gluteal 
lines 

Tensor of 
faseia lata 

Anterior superior 
iliae spine 

Lateral eon- 
dyle of tibia 
via iliotibial 
traet 

Piriformis 

Sacrum and 

sacrotuberous 

ligament 

Greater 
troehanter of 
femur 

Saeral plexus 
(Sl and S2} 

• Laterally 
rotates thigh 

• Assist in 
holding head 
of femur in 
acetabulum 

Obtorator 

internus 

Margins of 
obturator fora- 
men and obtura- 
tor membrane 

Nerve to 

obturator 

internus 

Soperior 

gemellus 

isehial spine 

Inferior 

gemellos 

isehial 

tuberosity 

Nerve to 

quadratus 

femoris 

Quadratus 

femoris 

intertroehan- 
terie erest 


eiinieal Signifieanee 

The gluteal region is a eommon site for intramuscular injee- 
tion; injeetions are made in the snperolateral quadrant to 
avoid neurovascular elements. 
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Mnemonie 

Lateral Rotators of the Hip Joint 

Play Golf Or Go On Quaaludes 
Piriformis 
Gemellus superior 
Obturator internus 
Gemellus inferior 
Obturator externus 
Quadratus femoris 


Nerves of the glnteal region 


Nerve 

Origin 

Structures Innervated 

Superior gluteal 

Saeral plexus 

6luteus medius, gluteus minimus, 
tensor of faseia lata 

Inferìor gloteal 


6luteus maximus 

Podendal 


Supplies the perineum; supplies no 
structures in the gluteal region 

Seiatie 


Supplies the iovver limb; supplies no 
structures in the gluteal region 

Nerve to quadratus 
femoris 


Quadratus femoris and inferior 
gemellus 

Nerve to obturator 
internus 


0bturator internus and superior 
gemellus 

Posterior femoral 
cutaneous 


Skin of gluteal region 

Superior clunial 

L1-L3 


Middle clunial 

S1-S3 


Inferior clunia! 

S2-S3 


liiohypogastrie 

Lumbar plexus 

Skin of buttock 


Vessels of the glnteal region 

(Figure 5-2) 


Artery 

Orígín 

Deseriptìon 

Superior 

gluteal 

Internal 

iliae 

Supplies gluteus maximus, gluteus medius, 
gluteus minimus, and tensor of faseia lata 

Inferior 

gluteal 

• Supplies gluteus maximus, obturator internus, 
and quadratus femoris 

• Partieipates in cruciate anastomosis with the 
deep femoral (Ist perforating braneh) and the 
medial and lateral circumflex arteries 

Internal 

pudendal 

• Supplies structures in the perineal region 

• Supplies no structures in the gluteal region 


































Aorta 


Saperior lateral 
genicular artery 


Deseending 
genicular artery 

Superior medial 
genicular artery 


Inferior lateral- 
genicular artery 

Anterior tibial 
recurrent artery 


Anterior tibial artery 


Inferior medial 
genicular artery 

Posterior 
tibial artery 

lnterosseous 

membrane 


Perforating braneh 
of fibular artery 

Anterior lateral 
malleolar artery 

Lateral tarsal artery- 


Arcuate artery 
Dorsal digital arteries 


Anterior medial 
malleolar artery 

Dorsalis pedis artery 
Medial tarsal arteries 

Deep plantar artery 

Dorsal metatarsal 
arteries 


Perforating 

arteries 


Gommon iliae artery 


Femoral artery 


External iliae artery 


Inferior epigastrie 
artery 

Superficial epigastrie 
artery 

Deep circumflex 
iliae artery 

Superficial circumflex 
iliae artery 


Deep femoral artery 


Internal iliae 
artery (cut) 


Superficial external 
pudendal artery 


Obturator artery 


Anterior and 
posterior braneh 
of obturator 
artery 


Medial circumflex 
femoral artery 


Lateral circumflex 
femoral artery: 
Aseending braneh 
Transverse braneh 


Deseending braneh 


FIGIJRE 5-2. Arteries of lower limb, anterior view. (From Tank 
PW, Gest TR. LWW Atlas of Anatomy. Baltimore: Lippineott 
Williams &Wilkins; 2009:148.) 
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Additional Goneept 
Venoos Drainage 

The venous drainage generally parallels arterial supply. 


THIGH REGION 


Bones of the thigh 

(Figures 5-1 and 5-2) 


Bone 

Featnre 

Signifieanee 

Femur 

(thigh 

bone) 

Head 

• Articulates with acetabulum 

• Bears a fovea for attaehment of the 
ligament of the head of the femur 


Neek 

Attaehment for the capsule of the hip joint 


Greater troehanter 

Attaehment for gluteus medius and minimus, 
piriformis, obturator internus. superior and 
inferior gemelli, and vastus lateralis 


Lesser troehanter 

Attaehment for iliaeos and psoas major 


Troehanterie fossa 

Attaehment for obturator externus 


intertroehanterie 

line 

Attaehment for iliofemoral ligament and 
vastus medialis 


intertroehanterie 

erest 

Attaehment for quadratus femoris 


Linea aspera 

Attaehment for pectineus, iliacus, vastus 
medialis and lateralis, adductor magnos, 
longus and brevis, bieeps femoris (short 
head), and gluteus maximus 


Glotea! tuberosity 

Attaehment for gluteus maximus 


Adductortubercle 

• Assoeiated with the medial epieondyle 

• Attaehment for adductor magnus 


Shaft 

Attaehment for vastus intermedius 


Medial eondyle 

Articulate with tibial plateau 


Lateral eondyle 



intereondylarfossa 

• Depression between medial and lateral 
eondyles 

• Attaehment for anterior and posterior 
eroeiate ligaments 


Medial epieondyle 

• Attaehment for tibial eollateral ligament, 
gastroenemios 

• Bears adductor tubercle 


Lateral epieondyle 

Attaehment for fibular eollateral ligament, 
gastrocnemius, plantaris, and popliteus 
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eiinieal Signifieanee 
Coxa Vara and Coxa Valga 

When the angle of inelination between the neek and shaft of 
the femur is deereased, the eondition is coxa vara; when it is 
inereased, it is coxa valga. 

Femoral Fraetore 

Femoral fractures often occur at the neek; spiral fraetnres 
occur in the shaft of the femur. 


Mnseles of the thìgh 


Muscle 

Proxìmal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main Aetions 

Anterìor eompartment —Hip Flexors and Knee Extensors 

Peetineos 

Pubis 

Peetineal line 
of femur 

Femoral or 
obtorator 

Addoets, flexes, 
and medially 
rotates thigh 

Psoas 

major 

T12 and lumbar 
vertebrae 

Lessertroeh- 
anter of femur 

Segmental 

(L1-L3} 

Flexes thigh 
and stabilizes 
hip joint 

Psoas 

minor 

T12-L1 

Peetineal line 

Segmental 


lliaeos 

lliae fossa 

Lesser troeh- 
anter of femur 

Femoral 


Sartorios 

Anterior super- 
ior iliae spine 

Medial eon- 
dyle of tibia 

via pes 
anserinas 


Flexes, abducts 
and laterally 
rotates thigh, 
flexes leg 

Rectus 

femoris 

Anterior inferior 
iliae spine 

Tibial tubero- 
sity via patel- 
lar ligament 


Extends leg, 
flexes thigh, 
and stabilizes 
hip joint 

Vastus 

lateralis 

Greatertro- 
ehanter and 
linea aspera of 
femur 



Extends leg 

Vastus 

medialis 

intertroehanterie 
line and linea 
aspera of femur 




Vastus 

intermedios 

Femoral shaft 





(continued) 





























134 CL1NICALANAT0MYF0RY0URP0CKET 


Muscles of the thìgh (continued) 


Muscle 

Proximal 

Attaehment 

Dìstal 

Attaehment 

Innervatíon 

Maín Aetions 

Medial Compartnient —Thìgh Adductors 

Adductor 

longus 

Pubìs 

Linea aspera 
of femor 

Obturator 

Addoets thigh 

Adductor 

brevis 

Adductor 

magnus 

• Adductor 
portion: pubis 

• Hamstrìng 
portion: isehial 
toberosity 

• Addoetor 
portion: glu- 
teal tubero- 
sity and 
linea aspera 

• Hamstring 
portion: 
adductor 
tubercle of 
femur 

• Adductor 
portion: 
obturator 

• Hamstring 
portion: 
tibial divi- 
sion of 
seiatie 

• Adductor 
portion: 
addoets thigh 

• Hamstring 
portion: 
extends thigh 

Graeilìs 

Pubìs 

Medìal eon- 
dyle of tìbia 
via pes 
anserinus 

Obturator 

Addoets thigh, 
flexes and 
medially 
rotates leg 

Obturator 

externus 

Margins of obtu- 
rator foramen 
and obtorator 
membrane— 
externally 

Troehanterie 
fossa of 
femur 

• Laterally 
rotates thigh 

• Holds head of 
femur in 
acetabulum 

Posterior Compartment —Knee Flexors and Hip Extensors 

Semiten- 

dinosus 

isehial 

toberosity 

Medial eon- 
dyle of tìbia 
via pes ans- 
erinus 

Tibial division 
of seiatie 

Extend thigh, 
flex and 
medially rotate 
leg 

Semimem- 

branosus 

Medial eon- 
dyle of 
tibìa 

Bieeps 

femoris 

• Long head: 
isehial tobero- 
sity 

• Short head: 
linea aspera 

Head of fibula 

• Long head: 
tibial divi- 
sion of 
seiatìe 

• Short head: 
eommon 
fìbolar divi- 
sion of 
seiatie 

Flexes and 
laterally rotates 
leg, flexes thigh 
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Additional Goneept 
Quadriceps Femoris 

The rectus femoris, vastus lateralis, vastus medialisa and vas- 
tus intermedius are eolleetively referred to as the quadri- 
eeps femoris. 

Hamstrings 

The semitendinosus 3 semimembranos^s, and bieeps femoris 
are eolleetively referred to as the hamstrings. 

eiinieal Signifieanee 
Gramp 

A eramp or spasm in the anterior thigh muscles—a “Gharley 
Horse”—usually involves the rectus femoris. 

Graeilìs 

Graeilis is sometimes transplanted to replaee damaged mus- 
eles elsewhere in the body. 

Groin pull 

A groin pull usually refers to straining the proximal aspeet 
of the musculature of the medial eompartment of the thigh. 

Mnemonies 

Addaetor Magnus 

AM SO: Addnetor Magnus innervated by Seiatie and 
Obtnrator. 

Pes Anserinas 

Pes Anserinus—Say Graee before Serving Tea 

Sartorins 

Graeilis 

Semitendinosns 


Nerves of the thigh 


Nerve 

Origin 

Structures Innervated 

Femoral 

Lumbar plexus 

• Peetineos, sartorìus, iliacus, reetos 
femoris, vastus lateralis, medialis, 
and intermedius 

• Sensory to skin over anteromedial thigh 

Obtorator 

Addoetor longos, addoetor brevis, 
graeilis, pectineus, obturator externus, 
and addoetor magnus 


(continued) 
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Nerves of the thigh (continuedl 


Nerve 

Origin 

Structures Innervated 

Tibial division of 
seiatie 

Seiatie 

Long head of bieeps femoris, 
semitendinosos, semimembranosus 

Common fibolar 
division of seiatie 

Short head of bieeps femoris 

Genitofemoral 

Lumbar plexus 

Sensory to skin of ingoinal region 

Lateral femoral 
cutaneous 

Sensory to skin over lateral thigh 

Posterior femoral 
cutaneous 

Saeral plexus 

Sensory to skin of gluteal region and 
posteriorthigh 


Vessels of the thigh 

(Figure 5-2) 


Artery 

Orígín 

Deseription 

Interna! 

podendal 

Internal 

iliae 

Sopplies external genitals and perineal region 

Obtorator 

• Divides into anterior and posterior branehes 

• The posterior braneh gives rise to the 
acetabular braneh and the artery to the head of 
the femur 

• Both branehes supply the addoetor eompartment 
of the thigh 

Femoral 

Continua- 
tion of ex- 
ternal iliae 

• Gives rise to deep femoral, soperfieial epigastrie, 
superficial circumflex iliae, external pudendal, 
medial and lateral femoral circumflex, and 
deseending genieolar 

• Terminates by beeoming the popliteal artery 
after passing through the adductor hiatus 

Deep 

femoral 

Femoral 

• Gives rise to 4 perforating branehes that supply 
adductor magnus and hamstrings 

• Ist perforating braneh partieipates in eroeiate 
anastomosis with the inferior glutea! and the 
medial and lateral circumflex arteries 

Soperfieial 

epigastrie 

Sopplies subcutaneous tissoes—lymph nodes, 
skin, and faseia over the abdominal wall 

Soperfieial 

circumflex 

iliae 

Sopplies subcutaneous tissoes—lymph nodes, 
skin, and faseia over the inguinal region 


(continuedj 






























GHAPTER 5 


LOVVERLIMB 137 


Vessels of the thigh (continuedl 


Artery 

Orígín 

Deseriptíon 

Superficial 

external 

pudendal 

Deep 

external 

pudendal 


Supplies subcutaneous tissues—skin and faseia 
over the external genitals 

Medial 

femoral 

circumflex 

Deep 

femoral 

• Supplies most of the blood to the head and 
neek of femur 

• Partieipates in cruciate anastomosis with the 
inferior gloteal, lateral circumflex, and Ist per- 
forating braneh of the deep femoral 

Lateral 

femoral 

circumflex 

• Supplies neek of femur and contributes to 
anastomosis around knee joint 

• Partieipates in cruciate anastomosis with the 
inferior gluteal, medial circumflex, and Ist per- 
forating braneh of the deep femoral 

Deseending 

genicular 

Femoral 

Supplies subcutaneous tissue on medial aspeet 
of knee and contributes to anastomosis around 
knee 


Additional Goneept 

Venoos Drainage 

Venous drainage generally follows arterial supply. 

eiinieal Signifíeanee 

Femoral Artery 

The proKÌmal portion of the femoral artery is easily 
aeeessible and easily damaged because of its superficial 
loeation. 

LEG REGION 


Leg bones 

(Figures 5-1, 5-4, and 5-5) 


Bone 

Featnre 

Sígnifieanee 

Tibia 

Medial eondyle 

• Aíticulates with femoral eondyles 

• Attaehment for semimembranosus and 
tibial eollateral ligament 


(continued) 
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Leg bones lcontinued) 


Bone 

Featnre 

Signifieanee 


Lateral eondyle 

• Articulates with femoral eondyles 

• Attaehment for iliotibial band 


Anterior intereon- 
dylar area 

• Loeated between the eondyles 

• Provide attaehment sites for anterior and 


Posterior intereon- 
dylar area 

posterior eroeiate ligaments and the meniseì 


Toberosity of the 
tibìa 

Attaehment for patellar ligament 


Shaft 

Attaehment fortibial eollateral ligament, 
popliteos, soleos, flexor dìgitorom longos, 
interosseous membrane, graeilis, and 
semitendinosjs 


Soleal line 

Attaehment for popliteos, soleus, flexor 
digitorum longus, and tibialis posterior 


Medial malleolus 

• Attaehment for deltoid ligament 

• Lateral surface articulates wìth the 
talus 

Fibula 

Head 

Attaehment for bieeps femoris, fibular 
eollateral ligament, fibularis longus, extensor 
digitorum longus, and solens 


Neek 

Gommon fibolar nerve wraps aroond neek to 
aeeess the anterior aspeet of the leg 


Shaft 

Attaehment for interosseous membrane, 
extensor digitorom longos, extensor hallucis 
longus, soleus, tibialis posterior, fibularis 
longus, brevis, and tertins 


Lateral malleolus 

• Medial surface articulates with the talus 

• Attaehment for the posterior and anterior 
talofibular ligaments and the ealeaneo- 
fibular ligament 


eiinieal Signifieanee 

Fraetnres 

Tibia 

The most eommon site for a fraetnre of the tibia is along 
the shaft at the jnnetion of its middle and inferior thirds; 
it is the narrowest part and has a relatively poor blood 
snpply. 
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Fìbula 

Fracture of the fibula often occurs proximal to the lateral 
malleolus and is often assoeiated with fraetnre disloeations 
of the ankle joint. 


Maseles of the leg 


IVIuscie 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main Aetions 

Anterior Compartment 

Tibialis 

anterior 

Tibia and inter- 

osseous mem- 
brane 

Ist metatarsal 

Deep fibolar 

Dorsiflexes 
ankle, inverts 
foot 

Extensor 

digitorum 

longus 

Middle and 
distal phalan- 
ges digits 2-5 

Extends digits 
2-5, dorsiflexes 
ankle 

Extensor 

hallucis 

longus 

Fibula and inter- 

osseous mem- 
brane 

Distal 
phalanx 
digit 1 

Extends digit 1, 

dorsiflexes 

ankle 

Fibularis 

tertius 

5th metatarsal 

Dorsiflexes 
ankie, everts 
foot 

Lateral Compartment 

Fibolaris 

longus 

Fibula 

Ist metatarsal 

Soperfieial 

fibolar 

Plantarflex 
ankle, evert 
foot 

Fibularis 

brevis 

Toberosity of 
5th metatarsal 

Posteríor Compartment 

Gastroe- 

nemius 

Femoral 

eondyles 

Calcaneus via 

ealeaneal 

tendon 

Tibial 

Flexes leg, 

plantarflexes 

ankle 

Soleus 

Soleal line of 
tibia and fibula 

Plantarflexes 

ankle 

Plantaris 

Oblique 
popliteal liga- 
ment and lateral 
sopraeondylar 
ridge of femur 

Plantarflexes 
ankle and 
provides proprio- 
eeptive informa- 
tion on tension 
of trieeps surae 

Popliteus 

Lateral femoral 
eondyle and lat- 
eral meniscus 

Tibia 

Flexes and 
unlocks knee 


(continued) 
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Muscles of the leg (continuedl 


Muscle 

Proxìmal 

Attaehment 

Dìstal 

Attaehment 

Innervation 

Maín Aetions 

Tibìalis 

posterior 

Fibula and 

interosseous 

membrane 

Tuberosity of 
navicular 


Plantarflexes 
ankle, inverts 
foot 

Flexor 

halioeis 

longus 

Distal phalanx 
digit 1 

Flexes joints 
of Ist digit, 
plantarflexes 
ankle, and 
supports 
longitodinal 
arehes of foot 

Flexor 

digitorom 

longus 

Tibia and fibula 

Distal phal- 
anges digits 
2-5 

Plantarflexes 
ankle, flexes 
digits 2-5, and 
supports longi- 
todinal arehes 
of foot 


Additional Goneept 

Trieeps Surae 

The gastroenemmsa solens, and plantaris are eolleetively 
referred to as the trieeps surae. 

eiinieal Signifieanee 

Compartment Syndrome 

Compartment syndrome is inereased intraeompartment 
pressure due to muscle swelling or shin splints. Shin splints 
is pain resulting from repetitive microtrauma to the tibialis 
anterior. 

Gastrocnemius 

Gastrocnemius strain is a painful injury resulting from tear- 
ing the medial belly of the muscle during knee extension and 
dorsiflexion ofthe ankle. 

Mnemonies 

Eversion versns Inversion 

The seeond letter in the name of the muscle indieates the 
flinetion: 

Eversion: 
perineus longus 
perineus brevis 
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perineus tertius 
Inversion: 
tibialis anterior 
tibialis posterior 

Plantarflexion 

Plantarfìexion occurs when you step on a plant with the 
sole of your foot. 


Nerves of the leg 


Nerve 

Orígin 

Structures Innervated 

Tìbìai 

Seiatie 

Supplies gastrocnemius, soleus, plantaris, 
popÌiteus, flexor hallucis longus, flexor 
digitorum longus, and tibialis posterior 

Common fibolar 

Gives rise to the lateral sural cutaneous 
and superficial and deep fibular 

Superficial fiboiar 

Gommon 

fibular 

Supplies fibularis longus and brevis and 
sensory to anterior aspeet of distal leg 

Deep fibolar 

Supplies tibialis anterior, extensor 
hallucis longus, extensor digitorum 
longus, and ftbularis tertius 

Posterior femoral 
cutaneous 

Saeral plexus 

Sensory to skin of ealf 

Saphenous 

Femoral 

• Sensory to medial aspeet of leg 

• Runs with great saphenous vein 

Lateral sural 
cutaneous 

Gommon fibular 

Sensory to posterolateral aspeet of leg 

Medial sural 
cutaneous 

Tìbial 

Sensory to posterior aspeet of leg 

Superficial fibular 

Gommon fibular 

Sensory to anterolateral aspeet of leg 

Sural 

Gommon fibular 
and tibial 

Sensory to lateral and posterior aspeet 
of leg 


Vessels of the leg 

(Figure 5-2) 


Artery 

Orígín 

Deseription 

Popliteal 

Femoral 

• Begins at the adductor hiatus as a continuation 
of the femoral 

• Gives rise to genicular, anterior, and posterior 
tibial arteries 

Genicular 

Popliteal 

• Gomposed of superior lateral and medial, 
inferior lateral, and medial genicular 

• Contribute the anastomosis around the knee joint 


(continued) 
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Vessels of the leg lcontinuedl 


Artery 

Orígín 

Supplíes/Gives Ríse to 

Anterior 

tibial 


• Runs with deep fibular nerve on interosseous 
membrane 

• Supplies anterior leg and dorsum of foot, 
terminates as the dorsalis pedis 

Posterior 

tibial 

• Gives off fibular artery 

• Supplies posterior aspeet of leg and sole of 
foot, terminates as medial and lateral plantar 
arteries 

Fibolar 

Posterior 

tibial 

Supplies posterolateral aspeets of leg 


Additìonal Goneept 

Venoos Drainage 

Venous drainage generally parallels arterial supply. 

eiinieal Signifieanee 

PosteriorTìbial Artery 

The posterior tibial arterial pulse ean be palpated between 
the medial malleolns and the ealeaneal tendon. 

FOOTREGION 

Bones of the foot 

(Fignres 5-1 and 5-4) 


Bone 

eharaeteristíe 

Signifìeanee 

Talus 

Troehlea 

Articulates with tibia and malleoli of tibia 
and fibula 

Head 

Articulates with the navicular, forming a 
ball-and-soeket type joint, supported 
inferiorly by the plantar calcaneonavicular 
ligament 

Cal- 

caneus 

Calcaneal 

tuberosity 

Attaehment for abductor digiti minimi, 
abductor hallucis, flexor digitorum brevis, 
plantar aponeurosis, long plantar ligament, 
quadratus plantae, and the plantar ealeaneo- 
cuboid ligament 

Fibulartrochlea 

Separates grooves for the tendons of 
fibularis longus and brevis 


(eontinoed) 
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Bones of the foot (continued) 


Bone 

eharaeterístìe 

Sígnìfìeanee 


Talar shelf 

Attaehment fortibialis posterior, deltoid 
ligament, and plantar calcaneonavicular 
ligament; inferior sorfaee grooved for tendon 
of flexor hallucis longus 

Navicular 

Tuberosity 

Attaehment for tibialis posterior 

Cuboid 

Bears faeet for sesamoid bone in tendon of 
ftbularis longus to glide 

Medial 

cuneiform 

Articular surfaces 

Articulates with 4 bones—navicular, 
intermediate cuneiform, and Istand 2nd 
metatarsals 

Inter- 

mediate 

cuneiform 

Articulates with 4 bones—navicular, medial 
and lateral cuneiforms, and 2nd metatarsal 

Lateral 

cuneiform 

Aíticulates with 6 bones—navieolar, inter- 
mediate eoneiform, cuboid, and 2nd, 3rd, 4th 
metatarsals 

Metatar- 
sals (5) 

Base 

Articulate with tarsal bones and adjaeent 
metatarsals 

Proximal 

phalan- 

ges(5) 

Heads 

Aíticulate with proximal phalanges 

Middle 

phalan- 

ges(5) 

Articulate with more distal phalanges 

Distal 
phalan- 
ges (4) 

Toberosity 

Llngual tuberosity supports the toenail 


eiinieal Signifieanee 

Avnlsion 

Sudden inversion ofthe foot may cause avulsion of the tnberos- 
ity of the 5th metatarsal, the attaehment for fibularis brevis. 


Mnseles of the foot 


Muscle 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main Aetions 

Dorsum 

Extensor 

digitorum 

brevis 

Calcaneus 

Tendons of ex- 
tensor digit- 
orum longus 

Deep fibular 

Extend digits 

2-5 


(eontinoed) 





































Muscles of the foot (eontìnaedl 


Muscle 

Proxìnial 

Attaehment 

Dístal 

Attaehment 

Innervatìon 

Main Aetions 

Extensor 

hal!ucìs 

brevis 


Proximal 
phalanx of 
digit 1 


Extend digit 1 

Plantar Surface—Layer 1 (Most Superficial) 

Abductor 

halloeìs 

Calcaneus 

Proximal pha- 
lanx of digit 1 

Medìal 

plantar 

Abducts digit 1 

Flexor 

digitorum 

brevis 

Middle pha- 
langes of 
digits 2-5 

Flexes middle 
phalanges of 
dìgits 2-5 

Abductor 

digìti 

minimi 

Proximal pha- 
lanx of digit 5 

Lateral plantar 

Abducts digit 5 

Plantar Surface—Layer 2 

Quadratus 

piantae 

Calcaneus 

Tendons of 
flexor digit- 
orum longus 

Lateral plantar 

Assists with toe 
flexion 

Lumbricals 

Tendons of 
flexor digitorum 
longus 

Extensor 

expansions 

• Ist: medial 
plantar 

• 2nd-4th: 
lateral 
plantar 

Flex metatarso- 
phalangeal 
joints, extend 
interphalangeal 
joints 

Plantar Surface—Layer 3 

Flexor 

hallucis 

brevis 

Cuboid and 3rd 
cuneiform 

Proximal 
phalanx of 
digit 1 

Medìal 

plantar 

Flexes digit 1 

Adductor 

halloeis 

• Oblique head: 
metatarsals 
2-4 

• Traverse head: 
metatarsopha- 
langeal joints 

Lateral plantar 

• Adducts 
digit 1 

• Maintains 
transverse 
areh of foot 

Flexordigiti 

minimi 

brevis 

5th metatarsal 

Proximal pha- 
lanx of digit 5 

Flexes digit 5 

Plantar Surface—Layer 4 

Plantar in- 
terossei(3) 

Metatarsals 3-5 

Proximal pha- 
langes 3-5 

Lateral plantar 

• Adducts 
digits 2-4 

• Flex metatar- 
sophalangeal 
joints 

Dorsal in- 
terossei(4) 

Metatarsals 1-5 

Proximal pha- 
langes 2-4 

• Abducts 
dìgits 2-4 

• Flex metatar- 
sophalangeal 
joints 
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eiinieal Signifieanee 
Extensor Digitornm Brevis 

A hematoma resulting from trauma to the extensor digito- 
rum brevis produces edema near the ankle that is often 
eonfnsed with an anlde sprain. 


Nerves of the foot 


Nerve 

Orígin 

Structures Innervated 

Saphenous 

Femoral 

• Runs with great saphenoos vein 

• Sensory to medial aspeet of foot 

Medial sural 
cutaneous 

Tibial 

Sensory to lateral aspeet of ankle and 
foot 

Soperfìeial fibular 

Gommon fibolar 

Sensory to dorsum of foot 

Deep fibolar 

• Supplies extensor digitorum brevis 

• Sensory to skin between the Ist and 
2nd toes 

Calcaneal(s) 

Tìbial and sural 

Sensory to heel 

Medial plantar 

■nbial 

• Supplies abdoetor hallucis, flexor 
digitorum brevis, flexor hallucis brevis 
and 1st lumbrical 

• Sensory to medial aspeet of sole and 
medial 3V2 toes 

Lateral plantar 

• Supplies quadratus planate, abductor 
digiti minimi, flexordigiti minimi brevis, 
plantar and dorsal interosseì, lateral 

3 lumbricals, and adductor hallucìs 

• Sensory to lateral aspeet of sole and 
lateral IV 2 toes 

Sural 

Tìbial and 
eommon fìbular 

Sensory to lateral aspeet of foot 


Vessels of the foot 

(Figure 5-2) 


Aitery 

Orígín 

Deseription 

Dorsal Surface 

Dorsalis 

pedìs 

Anterìor 

tíbial 

• Continuation of the anterior tibial after ìt passes 
ìnto the foot 

• Gives rise to the lateral tarsal, arcuate, Ist 
dorsal metatarsal, and deep plantar 

Lateral 

tarsal 

Dorsalis 

pedis 

Anastomosis with arcuate 

Arcuate 

Gìves the 2nd, 3rd, and 4th dorsal metatarsals 


(continued) 
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Vessels of the foot (continued) 


Artery 

Orígín 

Deseription 

Dorsal 

metatarsals 

Areoate 

Give off 2 dorsal digitals 

Dorsal 

digìtals 

Dorsal 

metatarsals 

Sopplies the digits 

1st dorsal 
metatarsal 

Dorsalis 

pedis 

Sopplies the Ist digit 

Deep 

plantar 

Anastomosis with lateral plantarto form plantar 
areh 

Plantar Sorfaee 

Medial 

plantar 

Posterior 

tibial 

Divides into soperfieial and deep branehes that 
supply the digits 

Lateral 

plantar 

Forms plantar areh with deep plantar 

Plantar 

metatarsals 

Plantar 

areh 

Give rise to plantar digitals 

Plantar 

digitals 

Plantar 

metatarsals 

Supply the digits 

Plantar areh 

Lateral 

piantar 

Gives rise to plantar metatarsals 


Additional Goneept 

Venoos Drainage 

Venous drainage generally parallels arterial supply. 

MISCELLANEOUS 


Areas of lower limb 

(Figure 5-3) 


Featnre 

Strnetnre 

Signìfìeanee 

Femoral 

triangle 

Triangular region in antero- 

soperior aspeet of thigh, deep to 

faseia lata: 

• Superior border (base): inguinal 
ligament 

• Medial border: adductor longus 

• Lateral border: sartorius 

• Roof: faseia lata—defieieney: 
eribriform faseia and saphenoos 
opening, piereed by great 
saphenous vein 

• Floor: iliopsoas (laterally) and 
pectineus (medially) 

Loeation of neurovascular 
structures entering and leaving 
thigh through subinguinal spaee, 
from lateral to medial: 

• Femoral nerve 

• Femoral sheath—eontains: 

• Femoral artery 

• Femoral vein 

• Femoral eanal (fat and 
deep inguinal lymph nodes) 


(continued) 
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Areas of lower limb (continued) 


Feature | Structure 

Sígnìfìeanee 

Adductor 

eanal 

• lntermuscular passage found 
deep to sartorios 

• ProKÌmal opening—apex of 
femoral triangle, distal 
opening—addoetor hiatus 

• Also knovvn as subsartorial 
eanal 

• Transmits femoral artery, 
femoral vein, and saphenous 
nerve 

Popliteal 

fossa 

Fat-filled, diamond-shaped spaee 
posterìorto knee joint; boundaries: 

• Soperolateral: bieeps femorìs 

• Superomedial: semimembra- 
nosus 

• Inferolateral: gastroenemios 

• Inferomedial: gastrocnemius 

• Roof: popliteal faseia 

• Floor: popliteus 

Gontains: 

• Popliteal artery 

• Popliteal vein—reeeives 
small saphenojs vein in fossa 

• Tibial nerve 

• Gommon fibolar nerve 

• Popliteal lymph nodes 

Arehes of 
the foot 

3 arehes formed by bones, 
moseles, tendons, lìgaments, 
and faseia 

1. Medial longitodinal areh 

2. Lateral longitodìnal areh 

3. Transverse areh 

• Aet as shoek absorbers and 
springboards during loeomo- 
tion and bear vveight of 
body 

• Maintained by passive and 
dynamie support: 

• Passíve —bones, eonneetive 
tissue structures (plantar 
aponeurosis and long, short 
and spring ligaments) 

• Dynamie —intrinsie muscles 
of foot and tendons of 

leg moseles passing into 
foot 


Mnemonies 

Borders of Popiitea! Fossa 

The two “semi” muscles go together—semimembranosus 
and semitendinosns. 

Semi eontains an “M”; therefore, they are medial, leav- 
ing bieeps femoris as the lateral border. 

Borders of Femoral Triangle 

So I May Always Love Sally: 

Snperior: Ingninal ligament 
Medial: Addnetor longus 
Lateral: Sartorius 
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Psoas major 
muscle (cut) 

lliacus muscle 

Femoral nerve 

Anterior superior 
iliae spíne 

lnguinal lígament 

Lateral femoral 
cutaneous nerve 

lliopsoas muscle 


Sartorius muscle 
Faseia lata (cut) 



Gommon lllae artery 
and vein (cut) 

External iliae artery 
and vein (cut) 


Internal iliae artery 
and vein (cut) 

Femoral sheath 


Great saphenous 
vein (cut) 

Femoral artery 
and vein 

Pectineus muscle 

Femoral triangle 
(outlined) 

Adductor longus 
muscle 


FIGIJRE 5-3. Femoral triangle, anterior view. (From Tank PWj 
GestTR. LWWAtlas ofAnatomy. Baltimore: Lippineott Williams & 
Wilkins; 2009:104.) 


Contents of Femoral Triangle 

NAVEL 

femoral Nerve 

femoral Artery 

femoral Vein 

Empty spaee, eontaining 

Lymphaties 

eiinieal Signifieanee 
Femoral Ring 

The “empty spaee” of the mnemonie is the femoral eanal; 
the proKÌmal opening of the femoral eanal is the femoral 
ring, a eommon site for a femoral hernia. 
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Superficial structures of the lower limb 


Structure 

Course/Sìgnífícance 

Vessel 

Great saphenous 
vein 

• Origin; dorsal digital vein of Ist digit and the dorsal 
venous areh 

• Runs anterior to medial malleolus, posterior to medial 
femoral eondyle 

• Passes through saphenous opening to enter femoral vein 

Small saphenojs 
vein 

• Origin: dorsal digital vein of 5th digit and the dorsal 
venous areh 

• Runs posteriorto lateral malleolus superiorly along 
posterior aspeet of the leg 

• Pierees the deep faseia to enter the popliteal vein in the 
popliteal fossa 

Dorsal venous 
areh 

Highly variable superficial venous netvvork on dorsum of 
foot 

Perforating veins 

Drain venous blood from superficial veins to deep veins 

Lymphaties of 
lovver limb 

Superficial lymphatie vessels aeeompany veins to enter 
superficial lymph nodes, including popliteal, inguinal, and 
external iliae groups 

Cutaneous Nerve 

Subcostal 

• Origin; T12 

• Lateral cutaneous braneh is sensory to skin of hip 

Genitofemoral 

• Origin; lumbar plexus 

• Sensory to skin of femoral triangle 

lliohypogastrie 

• Origin; lumbar plexus 

• Lateral cutaneous braneh is sensory to skin of supero- 
lateral gluteal region 

llioingoinal 

• Origin; lumbar plexus 

• Femoral braneh is sensory to skin of femoral triangle 

Lateral cutan- 
eous nerve of 
thigh 

• Origin: lumbar plexus 

• Sensory to skin of lateral and anterior thigh 

Obturator 

Cutaneous braneh sensory to skin of medial aspeet of thigh 

Femoral 

Cutaneous braneh sensory to skin of anterior and medial 
thigh 

Saphenous 

• Origin; femoral 

• Sensory to skin of medial aspeet of leg 

• Runs with great saphenous vein 

Lateral sural 
cutaneous 

• Origin; eommon fibular 

• Sensory to skin of posterolateral leg 

Medial sural 
cutaneous 

• Origin; tibial 

• Sensory to skin of posterior leg and lateral ankle and foot 

Sural 

• Origin; tibial and eommon fibular 

• Sensory to skin of posterolateral leg 


(continued) 
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Superficial structures of the lovver limb leontinaedj 


Structure 

Course/Sìgnifícance 

Superficial 

fibular 

• Origin: eommon fibular 

• Sensory to skin of anterolateral leg and dorsal aspeet 
of foot 

Deep fibular 

• Origin: eommon fibular 

• Sensory to skin betvveen the 1 st and 2nd digit on the 
dorsom of the foot 

Clunials 

• Soperior, middle, and inferior 

• Origin: lumbar and saeral plexuses and branehes of the 
posterior cutaneous nerve of the thigh 

• Sensory to skin of gluteal region 

Posterior 
cutaneous nerve 
of thigh 

• Origin: saeral plexus 

• Sensory to skin of posterior aspeet of thigh 

Lateral plantar 

• Origin: tibial 

• Sensory to skin of lateral aspeet of sole of foot 

Medial plantar 

• Origin: tibial 

• Sensory to skin of medial aspeet of sole of foot 

Tibial 

Oaleaneal branehes are sensory to skin over caicaneus 


eiinieal Signifieanee 

Nerve Bloek 

The ilioinguinal and iliohypogastrie nerves ean be bloeked 
by injeeting anesthetie near the anterior superior iliae spine; 
the femoral ean be bloeked near the midpoint of the ingninal 
ligament. 

Great Saphenous Vein 

The great saphenous vein and its tribntaries may beeome 
varieose, mainly from ineompetent valves. During saphe- 
nous cutdown 5 an ineision is made anterior to the medial 
malleolus to loeate the great saphenous vein for infusion of 
therapentie agents. 


Faseia of lovver limb 


Faseia/ 

Gonneetive Tíssue 

Significance/Structure 

Faseia lata 

Deep faseia of the thigh 

Iliotibial traet 

• Thiekening of faseia lata over lateral aspeet of thigh 

• Extends from iliae tubercle to lateral eondyle of tibia 

• Attaehment for tensor faseia lata and gluteus maximus 


(eontinoed) 
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Faseia of lower limb (continued) 


Faseia/ 

Gonneetíve Tissne 

Significance/Structure 

Saphenojs opening 

• Hiatus in the faseia lata inferior to the medial aspeet 
of ingoinal ligament 

• Faleiform margin (lateral and inferior) is sharp 

• Covered by eribriform faseia 

• Great saphenous vein passes throogh to enter 
femoral vein 

Faleiform margin 

Sharp inferior and lateral borders of saphenous 
opening 

Cribriform faseia 

Membranoos layer of subcutaneous tissue that eovers 
the saphenous opening 

Crural faseia 

Deep faseia of the leg 

Extensor retinaeola 

Thiekened crural faseia over distal leg 

Femoral sheath 

• Extension of transversalis faseia throogh subinguinal 
spaee into the femoral triangle 

• Divided into 3 eompartments that transmit femoral 
artery, vein, and femoral eanal betvveen the 
abdominopelvie eavity and femoral triangle of the 
thigh 

Femoral eanal 

• Medial-most of the 3 eompartments of the femoral 
sheath 

• Contains fat and lymphaties 

• Allovvs for expansion of femoral vein during 
inereased venous return 

Popliteal faseia 

Deep faseia forming roof of popliteal fossa 

Plantar faseia 

• Deep faseia of sole of foot 

• Thiekened eentral aspeet forms plantar aponeorosis 

• Proteets sole of foot and sopports arehes 

Plantar aponeorosis 

• Thiekened eentral region of plantar faseia 

• Reinforeed distally by superficial transverse 
metatarsal ligament 

• Vertieal septa extend superiorly from aponeurosis to 
divide foot into 3 eompartments: 

1. Medial 

2. Central 

3. Lateral 


Additional Goneept 

Foorth Compartment 

Distally, a fourth eompartment—the interosseous eompart- 
ment of the foot exists. 
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eiinieal Signifieanee 
Compartment Syndrome 

Inereased pressnre in the faseial eompartments of the lower 
limb prodnees eompartment syndromes, eansing pain and 
tissne damage. 

Plantar Faseiitis 

Inflammation of the plantar aponenrosis—plantar faseiitis, 
resnlts from high-impaet exercise and eanses pain over the 
heel and medial aspeets of the foot. 


Lnmbosaeral plexus 


Nerve 

Signífícance/Structure 

Roots 

L1-S4 spinal nerves' anterior rami form plexus 

Divisions 

Rami terminate by dividing into an anterior and 
posterior divisions 

Branehes (6): 

1. Femoral nerve 

2. Obtorator nerve 

3. Common fibular nerve 

4. Tibial nerve 

5. Superiorgluteal nerve 

6. Inferior gluteal nerve 

1. Femoral nerve (L2-L4) 

2. Obtorator nerve (L2-L4) 

3. Gommon fibular nerve (L4-S2; terminates by 
dividing into superficia! and deep fibular nerves) 

4. Tibial nerve (L4-S3) 

• 1-4 above innervate the lovver limb 

5. Superior gloteal nerve (L4-S1) 

6. Inferior gluteal nerve (L5-S2) 

• 5-6 above innervate the glnteal region 

• The eommon fibular and tibial nerves eomprise 
the seiatie nerve 


eiinieal Signifieanee 
Femoral Nerve 

Injnry to the femoral nerve resnlts in the loss of leg exten- 
sion and therefore loss of the knee jerk reflex. 

Gommon Fibular Nerve 

Loss of dorsiflexion and eversion of the foot as a resnlt of 
eommon fibnlar nerve damage leads to foot drop and foot 
slap. 

Superlor Gluteal Nerve 

Injnry to the snperior glnteal nerve resnlts in paralysis of 
gluteus medius and minimns, resnlting in the inability to 
steady the pelvis during ^alking, leading to a positive 
Trendelenburg sign and a waddling gait. 
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Inferior Gloteal Nerve 

Paralysis of the gluteus maKÌm^s, as occurs with injury to 
the inferior gluteal nerve resnlts in weakness when extend- 
ing the thigh/hip, leading to difficulty rising from a seated 
position and elimbing stairs. 


Joints of lower limb 

(Figure 5-5) 


Joint 

Type 

Artienlation 

Structure 

Movements 

Hip 

Synovial 

Head of 
femur with 
acetabulum 

• lliofemoral 
(anterior), 
pubofemoral 
(inferior), 
and isehio- 
femoral 
(posterior) 
ligaments 
support joint 

• Acetabular 
labrum and 
transverse 
acetabular 
ligament 
deepen 
soeket 

• Ligamentum 
teres earries 
the artery to 
the head of 
the femur 

Flexion, 
extension, 
abduction, 
adduction, 
medial rotation, 
lateral rotation, 
and circum- 
duction 

Femoro- 
tibial (knee) 

Medial and 
lateral femoral 
eondyles with 
medial and 
lateral eondy- 
les of tibia 

• 5 extracap- 
sular liga- 
ments: 

1. Patellar 

2. Fibular 
eollateral 

3. Tibial 
eollateral 

4. Oblique 
popiiteal 

5. Arcuate 
poplìteal 

• 4 intra- 
articu!ar 
ligaments/ 
structures: 

1. Anterior 

cruciate 

Flexion, 
extension, 
medial 
rotation, and 
lateral rotation 


(continued) 













Joints of lower limb (continued} 


Joint 

Tvpe 1 Artieolation | Stroetnre 

Movements 




2. Posterior 
cruciate 

3. Medial 
menisei 

4. Lateral 
menisei 

• Poplitens 
tendon 
strengthens 
the joint 


Superior 

tibiofibolar 

and tibio- 

fibularsyn- 

desmosis 

(inferior) 

• Soperior: 
synovial 

• Inferior: 
fibrous 

• Soperior: 
head of 
fibula with 
tibial 
eondyle 

• Inferior: 
fibula with 
tibìa 

• Superior: 
anterior and 
posterior 
ligaments of 
the head of 
the fibula 
strengthen 
joint eapsole 

• Inferior: 
interosseoos 
membrane 
and anterior 
and posterior 
tibiofibular 
and inferior 
transverse 
tibiofibular 
ligament 
strengthen 
joint 

Small amount 
of movement 
during 
dorsiflexion 

Talocrural 

(ankle) 

Synovial 

Medial malie- 
olus and distal 
end of tibia 
and lateral 
malleolus of 
fibula with 
the troehlea 
of the talus 

• Lateral 
ligament: 
ealeaneo- 
fibolar, an- 
terior, and 
posterior 
talofibular 

• Medial 
(deltoid) 
ligament: 
anterior and 
posterior 
tibiotalar, 
tibionavicu- 
lar, and tibio- 
ealeaneal 
strengthen 
and stabilize 
joint 

Dorsiflexion, 

plantarflexion 


154 


(eontinnedj 
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Joints of lower limb (eontinaed) 


Joint 

Type 

Artíeolatìon 

Strnetnre 

Movements 

Taloeal- 

eaneal 

(subtalar) 


Inferior 
surface of 
talus wìth 
sjperior 
surface of 
calcaneus 

• Interosseojs 
taloealea- 
neal liga- 
ment binds 
bodies of 
calcaneus 
and talus 

• Medial, 
lateral, and 
posterior 
taloealea- 
neal liga- 
ment sup- 
ports joint 

Inversion, 

eversion 

Intertarsal 

(taloeal- 

eaneona- 

vieolar, 

ealeaneo- 

cuboìd, 

cuneona- 

vicular) 


Between ad- 
jaeent tarsal 
bones 

Ligaments, 
named for the 
bones they 
eonneet, 
support joint 

Mainly gliding 
movements 

Tarsome- 

tatarsal 


Distal tarsal 
bones with 
proximal end 
of metatarsais 

lnterosseous 
tarsometarsal, 
dorsal, and 
plantar liga- 
ments streng- 
then joint 

Gliding 

Metatar- 

sophalan- 

geal 


Head of meta- 
tarsals with 
proximal 
phalanges 

Plantar and 
eollateral 
ligaments 
support joint 

Flexion, 
extension, 
abduction, 
adduction, and 
circumduction 

Interpha- 

langeal 


Heads of 
proximal 
phalanges 
artieolate with 
more distal 
phalanges 

Plantar and 
eollateral 
ligaments 
support joint 

Flexion, 

extension 


Additional Goneept 

The inferior tibiofibnlar joint is the inferiormost part of the 
tibiofibnlar syndesmosis. 
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Fibula 


Medial 

malleolus 


Peroneus 
brevis 
muscle and 
tendon 

Fractured 

fibula 

Tan 

anterior 

talofibular 

ligament 

Avulsion 
of fifth 
metatarsal 



nversion of foot 



Tàus 


Tuberosity of 
5th metatarsal 


FIGURE 5-4. Inversion injnry. Inversion injnries are more eom- 
mon owing to the strength of the deltoid ligament (medial eollat- 
eral) on the medial side of the ankle; they are most likely to oeenr 
dnring dorsifleKÌon, when the ankle is most nnstable. (From Dndek 
RW, Lonis TM. High~Yield Gross Anatomy. 3rd ed. Baltimore: 
Lippineott Williams &Wilkins; 2008:256.) 
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Femur 


Lateral 

meniscus 


Anterior 

cruciate 

ligament 



Posterior 

cruciate 

ligament 


Medial 

meniscus 


Tibia 


FIGIJRE 5-5. Knee magnetie resonanee image (eoronal seetion 
throngh the intereondylar noteh). (From Dudek RW, Louis TM. 
High-Yield Gross Anatomy. 3rd ed. Baltimore: Lippineott Williams & 
Wilkins; 2008:253.) 

eiinieal Signifieanee 
Hip Disloeation 

Gongenital disloeation of the hip joint is eommon, partien- 
larly in girls. 

Knee Injnries 

Anterior erneiate ligament rupture allows the tibia to slide 
anteriorly relative to the femur—anterior drawer sign; poste- 
rior erneiate ligament rupture allows the tibia to slide poste- 
riorly relative to the femur—posterior drawer sign. 

Mnemonie 

Structures Posterior to Medial Malleolus 

From anterior to posterior—Tom, Diek And Very Nervons 
Harry 

Tibialis posterior 
extensor Digitornm longus 
posterior tibial Artery 
posterior tibial Vein 
tibial Nerve 










INTRODUCTION _ 

The upper limb is divided for deseriptive purposes by skele- 

tal elements into: 

■ shoulder—portion between the arm and the thorax that 
inelndes the peetoral girdle: seapnla and elaviele 

■ arm—portion between the shonlder and elbow that 
includes the humerus 

■ forearm—portion between the elbow and wrist that 
includes the radius and ulna 

■ hand—portion distal to the wrist that inelndes the 
metaearpals and phalanges, the earpal bones form the wrist 



SH0ULDER REGION 


Bones of the shonlder 

(Figure 6-1) 


Bone 

Featnre 

Sìgnifieanee 

eiaviele 

Shaft 

• S-shaped, serves as strntto sospend limb 
away from body 

• Proteets neurovascular bundle serving 
upper limb 

• Attaehment for peetoralis major— 
clavìcular head, sternoeleidomastoid— 
clavìcular head, trapezius, subclavìus, and 
deltoid 

Aeromial end 

Articulates with the aeromion of the 
scapula at acromioclavìcular joìnt 

Sternal end 

Articulates with the manubrium of the 
sternum at sternoclavicular joint 

Scapuia 

Spine 

• Divides posterior aspeet of scapula ìnto 
supra- and infraspinous fossae 

• Attaehment for trapezius and deltoid 


(continued) 
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Bones of the shonlder (continueclj 


Bone 

Featnre 

Sìgnifíeanee 


Supraspinous 

fossa 

Attaehment for supraspinatus 


lnfraspinous 

fossa 

Attaehment for infraspinatus 


Subscapular 

fossa 

Attaehment for subscapularis 


Aeromion 

• Expanded, lateral end of spine, forms 
"point" of the shoulder 

• Articulates with aeromial end of 
elaviele 

• Attaehment for trapezius and deltoid 


Glenoid fossa 

• Artieolates with head of humerus at 
glenohomeral joint 

• Deepened by gienoid labrum 


Supraglenoid 

tubercle 

Attaehment for long head of bieeps braehii 


Infraglenoid 

tubercle 

Attaehment for long head of trieeps braehii 


Goraeoid proeess 

• Attaehment for bieeps braehii (short 
head), eoraeobraehialis, and peetoralis 
minor muscles 

• Attaehment for eoraeoelavieolar and 
eoraeoaeromial ligaments and the 
eostoeoraeoid membrane 


Suprascapular 

noteh 

• Transmits the suprascapular nerve 

• Bridged by the superiortransverse 
scapular ligament 

• The omohyoid attaehes medial to the 
noteh 


Inferior angle 

Attaehment for teres major and serratus 
anterior 


Medial border 

Attaehment for levator scapulae, 
rhomboids (major and minor) and serratus 
anterior 


Superior 

angle 

Attaehment for levator scapulae 


Lateral 

border 

Attaehment for teres minor 
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Head 


Radius -< 


Lateral epieondyle 
Capitulum-____ 

V 

f 

Head -- 

Tuberosity- 


eiaviele 


Bones of 
peetoral 
Scapula I girdie 


Lateral border 

Anatomieal 
neek of humerus 


Superior 

angle 

Sternal 

end 

Medial 

border 

Inferior 

angle 


Medial 

epieondyle 

Troehlea 


Goronoid proeess 


Shaft (body) 


> Ulna 


Shaft (body) 


Styloid - 
proeess 


Proximal 

phalanx 


Distal — 
phalanx 


Styloid proeess 

Garpal bones 


Goraeoid proeess 

Aeromion- 

Lesser tubercle 


Greater tubercle 


Hunierus 


Deltoid tuberosity 


Shaft (body) 


Metaearpal bones 


(Ist) Proximal 

{2nd) Middle V Phalanges 
(3rd) Distal J 


FIGTJRE 6-1. All bones, npper limb, anterior view.The right snperior 
appendienlar skeleton inelndes the right half of the peetoral (shonlder) 
girdle, eomposed of the right elaviele and seapnla, and the skeleton of 
the free right npper limb, formed by the remaining bones distal to the 
seapnla. (From Moore KL, Dalley AF. Clinically OrientedAnatomy. 5th 
ed. Baltimore: Lippineott Williams &Wilkins; 2006:728.) 
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Dorsal scapular atery 
Subclavian artery 
Axiallary artery 

Thoraeoaeromial artery 

Circumflex 
humeral arteries: 

Posterior 
Anterior 

Subscapular artery 


Thyroeervieal trunk 


Deep braehial artery 


Superior thoraeie artery 
Lateral thoraeie atery 


Thoraeodorsal artery 
Braehial artery 


Posterior 

interosseous 

artery 

Radial 
artery 


Gommon interosseous artery 


Anterior interosseous artery 


Lllnar artery 


Deep palmar areh 


Superficial palmarareh 


FIGTJRE 6-2. Arteries of upper limb, anterior view. (From Tank 
PW, Gest TR. LWW Atlas of Anatomy. Baltimore: Lippineott 
Williams &Wilkins; 2009:75.) 
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Goraeoid 



Site of acromioc!avicular 

joint 

Aeromion 

Shoulder 
joint 

Greater 
tubercle 

Deitoid 
muscie 

Surgicai neek 
of humerus 


Superior border Superior angie 


scapula eiavìde /Ofscapula 


Tubercie 
of 1st rib 


Vertebral 
border of 
scapula 


Axiliary fat 

Lateral border 
of scapula 


AnteroposteriorVievv 


Infraglenoid 

tubercle 


FIGURE 6-3. Shoulder bone radiograph. (From Dudek RW, Louis 
TM. High-Yield Gross Anatomy. 3rd ed. Baltimore: Lippineott 
Williams &Wilkins; 2008:230.) 


eiinieal Signifieanee 
Fractures 

The elaviele, the first bone to begin ossifieation, is one of 
the most eommonly fraetnred bones. Fraetnre is usually evi- 
dent by the palpable elevation of the medial portion from 
aetion of the sternoeleidomastoid and drooping of the 
shoulder from the unsupported weight of the upper limb. 


Muscles of the shoulder 


Muscle 

Proxímal 

Attaehment 

Dìstal 

Attaehment 

Innervatìon 

Maìn Aetíons 

Peetoralis 

major 

• eiavieolar 
head— 
medial 
half of 
elavieie 

• Sternal 
head— 
sternom, 
soperior 6 
eostal 
eartilages 

Lateral lip 
intertubercu- 
lar groove of 
humerus 

Medìal and 

lateral 

peetorals 

• Addoets, 
flexes, and 
medially 
rotates 
humerus 

• Dravvs 
scapula 
anteriorly 


(eontinoed) 
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IVIuscles of the shoulder (continuedl 


IVIuscle 

Proximal 

Attaehment 

Dístal 

Attaehment 

Innervatíon 

Maín 

Aetions 


and 

external 

oblique 

aponeu- 

rosis 




Peetoralis 

minor 

Ribs 3-5 

Coracoid 
proeess of 
scapula 

Medial 

peetoral 

Stabilizes 

scapula 

Serratos 

anterior 

Ribs 1-8 

Media! 
border of 
scapula 

Long thoraeie 

• Protraets and 
rotates 
scapula 

• Holds 
scapu!a 
against 
thoraeie wall 

Subclavius 

Junction of 
Ist rib and 
eostal 
eartilage 

Middle 1/3 
of elaviele 

Nerve to 
subclavius 

Depresses 

elaviele 

Trapezijs 

Superior 

nuchal line, 

external 

oeeipital 

protoberanee, 

nuchal 

ligament, 

C7-C12 

spinoos 

proeesses 

Lateral Vs 
of elaviele, 
aeromion, 
spine, of 
scapula 

Spinal 

aeeessory 

• Elevation, 
depression, 
retraetion of 
scapu!a 

• Rotates 
glenoid fossa 
soperiorly 

Latissimos 

dorsi 

T6-T12 
spinous 
proeesses, 
thoracolum- 
bar faseia, 
iliae erest, 
and ribs 

9-12 

Floor of 
intertuber- 
cular groove 
of humerus 

Thoraeodorsal 

Extends, 

adducts, 

medially 

rotates 

humerus 

Levator 

scapulae 

C1-C4 

transverse 

proeesses 

Medial border 
and superior 
angle of 
scapula 

Dorsal 

seapolar 

Elevates 

scapula 

Rhomboids— 
major 
and minor 

• Major— 
T2-T5 
spinous 
proeesses 

• Major— 
medial 
border of 
scapula 




(eontinaed) 
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Muscles of the shoulder (continuedj 


Muscle 

Proximal 

Attaehment 

Dìstal 

Attaehment 

Innervation 

Main Aetions 


• Minor— 
nuchal 
ligament 
C7-T11 
spinous 
proeesses 

• Mìnor— 
spine of 
scapula 


Retraet and 
rotate scapula 

Deltoid 

• eiaviele 

• Aeromion 
and spine 
of seapola 

Deltoid 
tuberosity of 
humerus 

Axillary 

Flexes and 
medially rotates 
(anterior part), 
abducts (middle 
part), extends 
and laterally 
rotates 

(posterior part) 
arm 

Supraspinatus 

Sopraspin- 
ous fossa of 
seapola 

Greater 
toberele of 
humerus 

Suprascapular 

• Initiates 
abduction of 

arm 

• Rotator cuff 
muscle 

lnfraspinatus 

Infraspinojs 
fossa of 
seapola 

• Laterally 
rotates arm 

• Rotator cuff 
muscle 

Teres 

minor 

Lateral 
border of 
seapola 

Axillary 

Teres 

major 

Inferior 
angle of 
scapula 

Medial lip of 
intertober- 
cular groove 
of humerus 

Lovver 

subscapular 

Adducts and 
medially 
rotates arm 

Subscapularis 

Subscapular 
fossa of 
scapula 

Lesser 
tubercle of 
humerus 

Upper and 
lovver 

subscapular 

• Adducts and 
medially 
rotates arm 

• Rotator cuff 
muscle 


eiinieal Signifieanee 

Serratus Anterior Paralysis 

When serratns anterior is paralyzed owing to injnry of the 
long thoraeie nerve, the medial border moves laterally and 
posteriorly away from the thoraeie ^all, giving the seapnla 
the appearanee of a wing—winged seapiila. 




















CHAPTER6 


yPPERLIMB 165 


Mnemonies 

Long Thoraeie Nerve 

eS-GT, raise your wings to heaven. 

C5-C7 (eord levels found within the serratus anterior) 
injury causes inability to “raise” arm past 90 degrees 
(to heaven) and results in a winged scapula. 

SALT—Serratus Anterior; Long Thoraeie nerve 

Rotator Cuff 

The hnmeral head SITS in the glenoid fossa beeanse of the 
rotator cuff muscles—Supraspinatus 5 Infraspinams, Teres 
Minor, Subscapularis. 


Nerves of the shonlder 


Nerve 

Orígin 

Structures Innervated 

Supraclavicular 

nerves 

Gervieal plexus (C3-C4) 

Sensory to skin of shoulder 

Axillary 

Posterior eord 

Teres minor, shoolder joint, deltoid, 
skin of shoolder 

Dorsal scapular 

C5 

Rhomboids, levator scapulae 

Spinal aeeessory 
(CN XI) 

1st fevv eervieal spinal 
eord segments 

Trapezius and sternoeleidomastoid 


eiinieal Signifieanee 
Axìllary Nerve 

The deltoid atrophies when the axillary nerve is damaged, 
as happens during fraetnre of the surgical neek of the 
humerus or inferior disloeation of the glenohnmeral joint. 
A loss of sensation over the proximal arm aeeompanies atro- 
phy of the deltoid. 


Vessels of the shoolder 

(Figure 6-2) 


Aitery 

Origin 

Deseription 

Sobelavian— 
right and left 

• Right— 
braehioeephalie 
trunk 

• Left—areh of the 
aorta 

• Ends at lateral border of Ist rib to 
beeome the axillary 

• Gives rise to vertebral, internal 
thoraeie, and thyroeervieal trunk 


(eontmed) 
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Vessels of the shoolder (continuedl 


Artery 

Orígin 

Deseríption 

Interna! 

thoraeie 

Ist part of 
subclavian 

Gives rise to anterior intereostals, 
musculophrenic, superior epigastrie, 
and perieardiaeophrenie 

Thyroeervieal 

trunk 

Gives rise to suprascapular, transverse 
eervieal, inferior thyroid, and aseending 
eervieal 

Suprascapular 

Transverse 

eervieal 

Thyroeervieal trunk 

Supplies shoulder region 

AKÌIIary 

Sobelavian at lateral 
border of Ist rib 

• Istpart—superior thoraeie 

• 2nd part—^thoraeoaeromial, lateral 
thoraeie 

• 3rd part—anterior humeral 
circumflex, posterior humeral 
circumflex, and subscapular 

Soperior 

thoraeie 

Ist part of axillary 

Supplies Istand 2nd intereostal 
spaees, serratus anterior 

Thoraeoaero- 

mial 

2nd part of axillary 

Gives rise to peetoral, deltoid, 
aeromial, and clavicular branehes 

Lateral 

thoraeie 

Supplies lateral aspeet of breast 

Circumflex 
homeral 
(anterior and 
posterior) 

3rd part of axillary 

Supplies area around neek of humerus 

Subscapular 

Gives rise to circumflex scapular and 
thoraeodorsal 

Circumflex 

scapular 

Subscapuiar 

Supplies scapular region 

Thoraeodorsal 

Supplies !atissimus dorsi 


Additional Goneept 

Venoos Drainage 

Venous drainage generally parallels arterial supply. 

eiinieal Signifieanee 

Axìllary Artery 

The axillary artery ean be eompressed against the 
humerus or the first rib if profiise bleeding occurs. 
Branehes of the axillary artery eontribnte to the extensive 
anastomoses around the seapnla, which may serve to proteet 
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the limb during occlusion or eompression of the primary 
arterial pathways. 

Aneurysm of the axillary artery may eompress the trunks 
of the braehial plexus, leading to pain and anesthesia in the 
areas snpplied by the affeeted nerves. 

Mnemonìes 

Axillary Artery Branehes 

The axillary artery is divided into three parts by the peetoralis 
minor.The parts eorrespond to the number of branehes: 

1. Part 1—proximal to peetoralis minor has one braneh: 
snperior thoraeie 

2. Part 2—deep to peetoralis minor has two branehes: tho- 
raeoaeromial and lateral thoraeie arteries 

3. Part 3—distal to peetoralis minor has three branehes: 
anterior and posterior hnmeral circumflex and the sub- 
scapular trunk 

Send The Lord to Say A Prayer—proximal to distal 
branehes off of the axillary artery: 

Snperior Thoraeie 
Thoraeoaeromial 
Lateral Thoraeie 
Subscapular 

Anterior Circumflex Humeral 
Posterior Circumflex Humeral 

Thoraeoaeromial Trunk Branehes 

GAlifornia Poliee Department—branehes of the 
thoraeoaeromial trunk: 

Clavicular 

Aeromial 

Peetoral 

Deltoid 

ARM REGION 


Bones of the arm 

(Figures 6-1, 6-3, and 6-7) 


Bone 

Gharaeteristie 

Signifieanee 

Humerus 

Head 

Articulates with glenoid fossa of the 
scapula to form glenohomeral joint 


(continued) 
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Bones of the arm (continueclj 


Bone 

Characterìstíc 

Sìgnífíeanee 


Greater tubercle 

• Lateral aspeet of humerus 

• Attaehment for supraspinatus, 
infraspinatos, and teres minor 


Lesser tubercle 

• Medial aspeet of humerus 

• Attaehment for subscapularis 


Anatomieal neek 

Attaehment for glenohumeral joint capsule 


Sorgieal neek 

• Gommon site for humeral fracture 

• Distal to greaterand lessertubercles 

• Axillary nerve and posterior humeral 
circumflex artery are found nearby and are 
sub]ect to injury during fracture at the neek 


lntertubercular 
groove (bieipital 
groove) 

• Loeated betvveen the greater and lesser 
tubercles 

• Transmits tendon of the long head of the 
bieeps braehii 

• Bridged by the transverse humeral 
ligament 

• Lateral lip attaehment for peetoralis major 

• Floor attaehment for latissimus dorsi 

• Medial lip attaehment for teres major 


Lateral epieondyle 

Attaehment for eommon extensor tendon of 
the forearm and the supinator 


Medial epieondyle 

Attaehment for eommon flexor tendon of the 
forearm and pronatorteres 


Lateral 

sopraeondylar ridge 

Attaehment for braehioradialis, extensor 
earpi radialis longus and medial head of 
trieeps braehii 


Medial 

sopraeondylar ridge 

Attaehment for braehialis and the medial 
head of trieeps braehii 


Troehlea 

Articulates with troehlear noteh of ulna 


Capitulum 

Articulates with head of radius 


Radial fossa 

Reeeives the head of the radius during 
forearm flexion 


Oleeranon fossa 

Reeeives oleeranon of the ulna during 
forearm extension 


Ooronoid fossa 

Reeeives eoronoid proeess of ulna during 
forearm flexion 


(continuedj 
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Bones of the arm (continued) 


Bone 

eharaeterìstíe 

Sígnífíeanee 


Radia! (spira!) 
groove 

• Transmìts the deep braehial artery and 
radia! nerve 

• Separates the proximal attaehments of the 
lateral head (lateral to groove) and medial 
head (medial to groove) of the trieeps braehiì 

Deltoid toberosity 

Attaehment for deltoid 


Mnemonie 

!ntertubercular Groove Muscle Attaehments 

The lady between two majors. 

Teres major attaehes to the medial lip of the intertubercu- 
lar groove. 

Peetoralis major attaehes to the lateral lip of the 
intertubercular groove. 

Latissimus (lady) Dorsi attaehes to the floor of the groove, 
between the two majors. 

eiinieal Signifieanee 

Fraetnres 

Most hnmeral fraetnres occur at the surgical neek, resnlting 
in an impaeted fraetnre. A fall on the aeromion may result in 
an avnlsion fraetnre in which the greater tnberele is pulled 
away from the humerus. A direet blow to the arm may result 
in a transverse or spiral fracture of the shaft, whereas an inter- 
eondylar fracture may occur during a fall on a flexed elbow. 


Mnseles of the arm 


Mnsele 

Proxímal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main 

Aetions 

Goraeo- 

braehialis 

Goraeoid 

proeess 

Humerus 

l\/lusculocutaneous 

Flexes and 
adducts 

arm 

Bieeps 

braehii 

• Long head— 
sopraglenoid 
toberele 

• Short head— 
eoraeoid 
proeess 

Radial 

tuberosity 

Musculocutaneous 

Flexes arm 
and 

forearm, 

sopinates 

Braehialis 

Distal humerus, 
including medial 
supracondylar 
ridge 

Lllnar 

tuberosity 

Muscuiocutaneous 

Flexes 

forearm 


(eontineed) 
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Muscles of the arm (continuedl 


Mnsele 

Proxímal 

Attaehment 

Dìstal 

Attaehment 

Innervation 

Main 

Aetions 

Trieeps 

braehii 

• Long head— 
infraglenoid 
tubercle 

• Lateral 
head— 
lateral to 
radial groove 

• Medial 
head— 
medial to 
radial groove, 
medial and 
lateral 

sopraeondylar 

ridges 

Oleeranon 

proeess 

Radial 

Extends 

forearm 

Anconeus 

Lateral 

epieondyle 

Oleeranon 

proeess 

Radial 

Extends 

forearm 


Mnemonie 

Bieeps Braehii Attaehments 

You ride shorter to the street eorner and ride longer on 
the superhighway.— 

Short head of the bieeps braehii attaehes to the eoraeoid 
proeess. 

Long head of the bieeps braehii attaehes to the supragle- 
noid tnberele. 

eiinieal Signifieanee 

Tendonitìs of the Bieeps Braehiì 

Bieeps tendonitis, inflammation of the tendon of the long 
head, is the result of repetitive movement of the tendon in 
the intertubercular groove, as occurs in sports that involve 
throwing. Rupture of the tendon may occur as the tendon is 
torn from the snpraglenoid tnberele. 

Nerves of the arm 


Nerve 

Origin 

Structures Innervated 

Dorsal seapolar 

C5 

Rhomboids, levator scapulae 

Long thoraeie 

Superior trunk 

Serratjs anterior 

Suprascapular 

Supraspinatus and infraspinatos 

Nerve to subclavius 

Subclavius 


(eontinned) 
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Nerves of the arm (continued) 


Nerve 

Orígin 

Structures Innervated 

Lateral peetoral 

Lateral eord 

Peetoralis major 

Musculocutaneous 

• Anterior eompartment of the arm 

• Sensory to laterai forearm 

Median 

Lateral eord 
and medial 
eord 

• Anterior eompartment of the forearm 
(except flexor earpi olnaris and the 
uinar half of flexor digitorom 
profundus), muscles of the thenar 
eminenee and the first 2 lumbricals 

Medial peetoral 

Medial eord 

Peetoralis minor and major 

Lllnar 

• Flexor earpi ulnaris and the ulnar half 
of flexor digitorum profundus 

• Most moseles of the hand 

• Sensory to hand medial to digit 4 

Llpper subscapular 

Posterior eord 

Subscapularis 

Lower subscapular 

Subscapularis and teres major 

Thoraeodorsal 

Latissimus dorsi 

Axillary 

• Teres minor, deltoid 

• Shoulder joint, sensory to skin over 
shoulder 

Radial 

• Posterior eompartments of arm and 
forearm 

• Sensory to skin of posterior arm, 
forearm, and hand 


eiinieal Signifieanee 

Thoraeodorsal Nerve Injory 

Injury to the thoraeodorsal nerve, as may occur during 
reseetion of axillary lymph nodes in breast eaneer, causes 
paralysis of the latissimus dorsi. The person is then imable 
to raise the trunk with the upper limbs or use an axillary 
crutch. 


Arm vessels 

(Figure 6-2) 


Aitery 

Orígín 

Deseríption 

Axillary 

Subclavian at lateral 
border of Ist rib 

• Ist part—soperior thoraeie 

• 2nd part—thoraeoaeromial, lateral 
thoraeie 

• 3rd part—anterior circumflex humeral, 
posterior circumflex humeral, and 
subscapular 


(continued) 
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Arm vessels (continued) 


Aitery 

Orígín 

Deseríption 

Circumflex 
humeral 
(anterior and 
posterior) 
arteries 

3rd part of axillary 

Supplies area around neek of humerus 

Subscapular 

artery 

Gives rise to circumflex scapu!ar and 
thoraeodorsal 

Circumflex 

scapular 

artery 

Subscapular 

Supplies seapolar region 

Thoraeodor- 
sal artery 

Supplies latissimos dorsi 

Braehial 

artery 

Axillary after lateral 
border of teres 
major 

• Continuation of axillary 

• Terminates in elbow region to form 
radial and ulnar arteries 

Deep 

braehial 

artery 

Braehial 

• Supplies posterior eompartment of 
arm and elbow]oint 

• Runs in radial groove with radial nerve 

Soperior 

ulnar 

eollateral 

artery 

Supplies elbow region 

Inferior 

ulnar 

eollateral 

artery 


Additìonal Goneept 

Venoos Drainage 

Venous drainage generally parallels arterial supply. 

eiinieal Signifieanee 

Braehìal Artery 

Gompression of the braehial artery is best aeeomplished 
along the medial humerus in the mid-arm region. Gollateral 
eirenlation throngh the deep braehial artery allows for per- 
fnsion distal to the eompression. 
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FOREARM REGION 


Bones of the forearm 

(Figures 6-1 and 6-7) 


Bone 

eharaeterìstie 

Sígnífíeanee 

Radius 

Head 

• Artienlates with capitulum of humerus and 
radial noteh of ulna 

• Held in plaee by the anular ligament 

Radial tuberosity 

Attaehment for bieeps braehii 

Ulnar noteh 

Artienlates with head of ulna 

Styloid proeess 

Attaehment for braehioradialis and radial 
eollateral ligament 

Ulna 

Oleeranon 

Attaehment for flexor earpi nlnaris (ulnar 
head}, trieeps braehii, aneonens, and ulnar 
eollateral ligament 

Goronoid proeess 

• Artienlates with eoronoid fossa of 
humerus during flexion 

• Attaehment for pronator teres, flexor 
digitorum superficialis and ulnar eollateral 
ligament 

Troehlear noteh 

Artienlates with troehlea of humerus 

Ulnar tuberosity 

Attaehment for braehialis 

Radial noteh 

Artienlates with head of radius 

Snpinator erest 

Attaehment for snpinator 

Snpinator fossa 

Head 

Artienlates with ulnar noteh of radius and 
artienlar dise of the wrist 

Styloid proeess 

Attaehment for ulnar eollateral ligament 


eiinieal Signifieanee 
Fraetores 

As a result of attempting to break a fall with the outstretched 
limb a Golles’ fracture may occur. A Golles’ fracture is a 
transverse fracture of the distal radms, often aeeompanied 
by an avulsed styloid proeess of the ulna. The result is a 
posterior angulation of the forearm, just proximal to the 
wrist—a dinner fork deformity. 

Fraetnred Elbow 

Fracture of the oleeranon—a fractured elbo^, is often 
caused by a fall. The trieeps braehii pulls the avulsed pieee 
of bone in this painfnl and debilitating injury. 
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Muscles of the forearm 


Muscle 

ProKÍmal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main 

Aetions 

Pronator 

teres 

Medial 
epieondyle of 
humerus and 
eoronoid 
proeess of ulna 

Mid-radius 

Median 

Pronates and 
flexes elbow 

Flexor 

earpi 

radialis 

Medial 
epieondyle of 
humerus 

2nd 

metaearpal 

Flexes wrist 
and abducts 
hand 

Palmaris 

longus 

Flexor 
retinaculum 
and palmar 
aponeurosis 

Flexes wrist 

Flexor 

earpi 

olnaris 

Medial 
epieondyle of 
humerus and 
oleeranon 
proeess and 
posterior ulna 

Pisiform, 
hook of 
hamate and 
5th 

metaearpal 

Ulnar 

Flexes wrist 
and adducts 
hand 

Flexor 

digitorom 

soperfieialis 

Medial 
epieondyle of 
humerus and 
eoronoid 
proeess of ulna 
and anterior 
radius 

Middle 
phalanges of 
medial 4 
digits 

Median 

Flexes proximal 
interphalangeal 
joints of medial 

4 digits and 
flexes 

metaearpopha- 
langeal joints 
and flexes wrist 

Flexor 

digitorom 

profundus 

Ulna and 

interosseous 

membrane 

Distal 

phalanges of 
medial 4 
digits 

Medial 
part—ulnar; 
Ìateral 
part— 
median 

Flexes distal 
interphalangeal 
joints of medial 

4 digits and 
flexes wrist 

Flexor 

pollieis 

longos 

Radius and 

interosseous 

membrane 

Distal 
phalanx of 
thumb 

Anterior 

interosseous 

(median) 

Flexes thumb 

Pronator 

quadratus 

Ulna 

Radius 

Pronates 

Braehiora- 

dialis 

Lateral 

supracondylar 
ridge of 
humerus 

Styloid 
proeess of 
radius 

Radial 

Flexes forearm 

Extensor 

earpi 

radialis 

longus 

2nd 

metaearpal 

Extends hand 
and abducts 
wrist 


(continuedj 
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IVIuscles of the forearm (continued) 


Muscle 

Proxímal 

Attaehment 

Distal 

Attaehment 

Innervatíon 

Maín 

Aetions 

Extensor 

earpi 

radialis 

brevis 

Lateral 

epieondyle of 
humerus 

3rd 

metaearpai 

Deep radial 
(radial) 


Extensor 

digitorum 


Extensor 
expansion of 
medial 4 
digits 

Posterior 

interosseous 

(radial) 

Extends medial 

4 digits 

Extensor 

digiti 

minimi 


5th digit 
extensor 
expansion 


Extends 5th 
digit 

Extensor 

earpi 

olnaris 

Lateral 

epieondyle of 
humerus and 
ulna 

5th 

metaearpal 


Extends hand 
and adducts 
vvrist 

Supinator 

Lateral 

epieondyle of 
humerus, radial 
eollateral 
ligament, anular 
ligament, 
supinator erest, 
and fossa of 
ulna 

Proximal 

radius 

Deep radial 
(radial) 

Supinates 

Abdoetor 

pollieis 

longus 

Lllna, radius, 
and inter- 

osseous mem- 
brane 

Ist 

metaearpal 

Posterior 

interosseous 

(radial) 

Abducts thumb 

Extensor 

pollieis 

longus 

Lllna and 

interosseous 

membrane 

Dìstal 
phalanx of 
thumb 


Extends thumb 

Extensor 

pollieis 

brevis 

Radius and 

interosseoos 

membrane 

Proximal 
phalanx of 
thumb 



Extensor 

indieis 

Lllna and 

interosseous 

membrane 

2nd digit 
extensor 
expansion 


Extends 2nd 
digit 


Mnemonies 

Relationship ofFlexor Tendons in the Digits 

Superficialis splits in two to permit profundus to pass 
through. 
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Relationship ofFlexors in the Anterior Forearm 

Tuck your thumb into your palm; lay your hand on your 
proximal forearm with the fingers pointed toward your 
hand.Your fingers represent the top layer of muscles: 

2nd digit—pronator teres 
3rd digit—flexor earpi radialis 
4th digit—palmaris longus 
5th digit—flexor earpi ulnaris 

Ist digit (thumb) represents the intermediate muscle 
layer—flexor digitorum superficialis 

eiinieal Signifieanee 
Elbow Tendonitis 

Elbow tendonitis, or tennis elbow, is caused by repetitive 
use of the superficial extensor mnseles of the forearm. 


Forearm nerves 


Nerve 

Origín 

Structures Innervated 

Median 

Union of lateral root 
(lateral eord} and 
medial root (medial 
eord) 

Pronatorteres, flexorcarpi radialis, 
palmaris longus, and flexor digitornm 
superficialis 

Anterior 

interosseojs 

Median 

Lateral aspeet of flexor digitorum 
profundus, flexor pollieis longus, and 
pronator quadratus 

Ulnar 

Medial eord of 
braehial plexus 

Medial aspeet of flexor digitorum 
profundus and flexor earpi ulnaris 

Radial 

Posterior eord of 
braehial plexus 

Braehioradialis and extensor earpi 
radialis longus 

Deep braneh 
of radial 

Radial 

Extensor earpi radialis brevis, and 
supinator 

Posterior 

interosseons 

Deep braneh of 
radial 

Extensor digitorom, extensor digiti 
minimi, extensor earpi olnaris, abdoetor 
pollieis longus, extensor pollieis longos, 
extensor pollieis brevis, and extensor 
indieis 

Posterior 
cutaneous 
nerve of the 
forearm 

Radial 

Posterior aspeet of the forearm 


(continued) 
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Forearm nerves (continuedl 


Nerve 

Origín 

: Structures Innervated 

Lateral 
cutaneous 
nerve of the 
forearm 

Musculocutaneous 

Lateral aspeet of the forearm 

Medial 
cutaneous 
nerve of the 
forearm 

Medial eord of 
braehial plexus 

Medial aspeet of the forearm 


Mnemonie 

Radial Nerve 

The radial nerve innervates the BEST mnseles 

Braehioradialis 
Extensors 
Snpinator 
Trieeps Braehii 


Vessels of the forearm 

(Fignre 6-2) 


Artery 

Origin 

Deseríption 

Lllnar 

Braehial 

Terminal braneh of the braehial 

Radial 

Anterior ulnar reeorrent 

Ulnar 

Supplies elbovv region 

Posterior ulnar recurrent 

Gommon interosseoos 

Gives rise to anterior and posterior 
interosseous 

Anterior interosseous 

Gommon 

interosseoos 

Supplies anterior aspeet of forearm 

Posterior interosseous 

Supplies posterior aspeet of forearm 

Reeorrent interosseoos 

Posterior 

interosseoos 

Supplies elbovv region 

Palmar earpal braneh 

Ulnar 

Contributes to palmar earpal areh 

Dorsal earpal braneh 

Contributes to dorsal earpal areh 

Radial recurrent 

Radial 

Supplies elbovv region 

Palmar earpal braneh 

Contributes to palmar earpal areh 

Dorsal earpal braneh 

Contributes to dorsal earpal areh 


Additional Goneept 

Venons Drainage 

Venons drainage generally parallels arterial supply. 
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Mnemonie 

Arteria! Anastomosis at Elbow 

I Am Pretty Smart 

Inferior ulnar eollateral artery anastomoses with the 
Anterior ulnar reenrrent artery. Posterior ulnar recurrent 
artery anastomoses with the Snperior ulnar eollateral artery. 

HAND REGION 


Bones of the hand 

(Fignres 6-1 and 6-4) 


Bone 

eharaeterístíe 

Signifìeanee 

Seaphoid 

Tubercle 

• Attaehment for abductor pollieis brevis, 
opponens pollieis, flexor pollieis brevis, 
radial eollateral ligament, and flexor 
retinaculum (tubercle) 

• Articulates with radius, trapezium, lunate, 
eapitate, and trapezoid 

• Most eommonly fraetored earpal bone 

Lunate 

Crescent-shaped 

• Articulates wìth radius, seaphoid, tri- 
quetrum, eapitate, and hamate 

• Most frequently disloeated earpal bone 

Trique- 

trum 

Pyramid-shaped 

• Artieolates with pisiform, hamate and lunate 

• Attaehment for ulnar eollateral ligament 

Pisiform 

Spheroidal 

• Artieolates with triquetrum 

• Attaehment for flexor retinaculum, flexor 
earpi olnaris, and abdoetor digiti minimi 

Trape- 

zium 

Tubercle 

• Attaehment for flexor retinaculum, opponens 
pollieis, abdoetor pollieis brevis, and flexor 
pollieis brevìs 

• Artieolates with seaphoid, 1st and 2nd 
metaearpals, and trapezoid 

Trapezoid 

VVedge-shaped 

Artieolates with seaphoid, 2nd metaearpal, 
trapeziom, and eapitate 

Gapitate 

Head 

• Attaehment for adductor pollieis 

• Artieolates with seaphoid; lunate; 2nd, 3rd, 
and 4th metaearpals; trapezoìd; and hamate 

• Largest earpal bone 

Hamate 

Hamulus 

Attaehment for flexor retinaculum, opponens 
digiti minimi, flexor earpi olnaris, flexor digiti 
minimi; articulates with lunate, 4th and 5th 
metaearpals, triquetrum, and eapitate 


(continued) 
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Bones of the hand (continued) 


Bone 

Gharaeterístìe 

Sígnìfìeanee 

Metaear- 
pals (5) 

Heads 

Artieolate with proximal phalanges 

Proximal 

pha- 

Ìanges (5) 

Artieolate with more distal phalanges 

Middle 

pha- 

Ìanges (5) 

Distal 

pha- 

Ìanges (4) 

Tdberosìty 

Ungual toberosity supports the fìngernail 


Seaphoid Gapitate 



Radius Lunate 


FIGtJRE 6-4. Seaphoid fraetnre. The seaphoid is the most fre- 
quently fractured earpal bone; fraetnres may result from a fall on 
the palm. (From Dudek RWj LouisTM. High~Yield Gross Anatomy. 
3rd ed. Baltimore: Lippineott Williams & Wilkins; 2008:235.) 
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Mnemonie 

Carpaf Bones 

She Looks To Pretty, Try To Gateh Her 
Seaphoid, Lunate, Tri^netrnm, Pisiform, Trapezmm, 
Trapezoid, Gapitate, Hamate 

The trapezium is nearest the thumb—trapeze-e-thumb. 

eiinieal Signifieanee 

Fraetnres 

The seaphoid is the most frequently fractured earpal bone 
and occurs from a fall on the palm when the wrist is 
abducted. 

Fracture of the 5th metaearpal, a boxer’s fracture, 
occurs when an unskilled person punches someone, causing 
the head of the bone to rotate over the distal shaft. 

Injuries of the phalanges are eommon and are extremely 
painfnl, often resulting from crush injuries. 

Muscles of the hand 


IVIuscle 

Proximal 

Attaehment 

Dístal 

Attaehment 

Innervatíon 

Maín Aetions 

Thenar Muscles 

Opponens 

pollieis 

Flexor retinaeo- 
lum, trapezium 

Ist meta- 
earpal 

Recurrent 
braneh of 
median 

Rotates and 
draws Ist meta- 
earpal medially 

Abdoetor 

pollieis 

Flexor 

retinaculum, 
trapezium, and 
seaphoid 

Proximal 
phalanx 
of thumb 


Abducts thumb, 
helps opposition 

Flexor 

pollieis 

brevis 

Flexor 

retinaculum, 
and trapezium 


• Superficial 
head— 
recurrent 
braneh of 
median 

• Deep 

head—deep 
braneh of 
ulnar 

Flexes thumb 

Adductor 

pollieis 

• 0blique 
head—2nd 
and 3rd meta- 
earpals, eapi- 
tate and 
adjaeent 
earpals 


Deep braneh 
of ulnar 

Adducts thumb 


(eontinoed) 
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IVIuscles of the hand (eontinaed) 


Mnsele 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main Aetions 


• Transverse 
head—3rd 
metaearpal 




Hypothenar Muscles 

Abductor 

digiti 

minimi 

Pisiform 

Proximal 
phalanx of 

5th digit 

Deep braneh 
of ulnar 

Abducts 5th 
digit 

Flexor 

digiti 

minimi 

Flexor 
retinaculum 
and hamate 

Flexes 5th digit 

Opponens 

digiti 

minimi 

5th meta- 
earpal 

Opposes 5th 
digit with thumb 

Short Muscles —Lumbricals and Interossei 

Ist and 

2nd lum- 
brieals 

Tendons of 
flexor digito- 
rum profundus 

Extensor 
expansions of 
digits 2-5 

Median 

Flex digits at 
metaearpopha- 
langeal joints 
and extend at 
interphalangeal 
joints 

3rd and 

4th lum- 
brieals 

Deep braneh 
of ulnar 

Palmar 

interossei 

2nd, 4th, and 

5th metaearpals 

Proxima! pha- 
langes and 
extensor 
expansions of 
2nd, 4th, and 
5th digits 

• Adduct 2nd, 
4th, and 5th 
digits 

• Flex digits at 
metaearpo- 
phalangeal 
joints and 
extend at 
interpha- 
langeal joints 

Dorsal 

interossei 

Metaearpals 

Proximal pha- 
langes and 
extensor 
expansions 
of 2nd-4th 
digits 

Abduct 2nd-4th 
digits; flex digits 
at metaearpo- 
phalangeal 
joints and 
extend at inter- 
phalangeal 
joints 
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Mnemonies 

Innervation of Hand Muscufature 

Meat LOAF muscles—Median nerve innervates the fìrst 
two Lnmbrieals, Opponens Pollieis, Abductor Pollieis 
Brevis and Flexor Pollieis Brevis in the hand. 

Interossei Function 

PAd and DAb—Palmer interossei Addnet, Dorsal interossei 
Abduct. 


Hand nerves 


Nerve 

Orígín 

Structures Innervated 

Median 

Union of lateral 
root (lateral 
eord) and 
medial root 
(medial eord) 

Opponens pollieis, abdoetor pollieis 
brevis, soperfieial head of flexor pollieis 
brevis, and Ist and 2nd lumbricals 

Palmar cutaneous 
braneh of median 

Median 

Sensory over palm, sides of digits 1-3, 
lateral side of 4th digit, and dorsum of 
of distal aspeet of digits 1-4 

Ulnar 

Medial eord of 
braehiai plexus 

Opponens digiti minimi, flexor digiti 
minimi brevis, abductor digiti minimi, 

3rd and 4th lumbricals, adductor pollieis, 
deep head of flexor pollieis brevis, and 
the palmar and dorsal interossei 

Palmar cutaneous 
braneh of ulnar 

Ulnar 

Sensory to mediai aspeet of palm, 

5th digit and medial half of 4th digit 

Dorsal cutaneous 
braneh of ulnar 

Sensory to medial aspeet of dorsum, 

5th digit and medial half of 4th digit 

Superficial braneh 
of radial 

Radial 

Sensory to lateral of dorsum of 
hand, thumb and lateral V/i digits 


Vessels of the hand 

(Figure 6-2) 


Artery 

Origín 

Deseriptíon 

Superficial palmar 
areh 

Continuation of the 
ulnar with eontri- 
bution from radial 

Common palmar digital arteries 

Deep palmar areh 

Continuation of the 
radial with eontri- 
bution from the 
ulnar 

Palmar metaearpai arteries 


(eontinoed) 
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Vessels of the hand (continued) 


Artery 

Orígín 

Deseriptíon 

Common palmar 
digitals 

Superficial palmar 
areh 

Proper palmar digitals 

Proper palmar 
digitals 

Common palmar 
digìtals 

Sopplies digits 

Prineeps pollieis 

Radial 

Sopplies thumb 

Radialis indieis 

Sopplies 2nd digit 

Dorsal earpal areh 
Palmar earpal areh 

Radial and ulnar 

Sopplies wrist 


Addìtìonal Goneept 

Venoos Drainage 

Venous drainage generally parallels arterial supply. 

Palmar Arehes 

The superficial palmar areh is more distal (in line with the 
distal margin of the extended thumb); the deep areh is more 
proKÌmal. 

eiinieal Signifíeanee 

Palmar Areh 

Bleeding is usually profnse and diffienlt to eontrol when 
the palmar arehes are laeerated. Often, it is neeessary 
to eompress the braehial artery in the arm to limit the 
bleeding. 


MISCELLANEOUS 


Areas of the npper limb 


Area 

Structure 

Sìgnífíeanee 

Axilla 

4-sided, fat-filled, pyramidal 

• Permits passage of neuro- 


spaee inferiorto glenohumeral 

vascular elements to and 


joint and soperior to aKÌIIary faseia: 

from the upper limb— 


• Apex; cervicoaxillary eanal— 

eontains axillary artery and 


passageway between neek 

vein, major portion of the 


and axilla 

braehial plexus, and lymph 


• Base: axillary faseia 

• Anterior wali; peetoralis major 
and minor 

nodes 


(continued) 
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Areas of the upper limb (continued) 


Area 

Structure 

Sìgnifíeanee 


• Posterior wall: subscapularis, 
teres major, and latissimns dorsi 

• Medial wall: thoraeie wall and 
serratus anterior 

• Lateral wall: humerus 

• Axillary sheath: extension of 
eervieal (prevertebra!) faseia 
that ensheathes proximal 
end of neurovascular 
elements 

Quadran- 

gular 

spaee 

Bonndaries: 

• Superior: teres minor 

• Inferior: teres major 

• Medial: long head of trieeps 
braehii 

• Lateral: humerus 

Permits passage of the axillary 
nerve and posterior humeral 
circumflex artery to posterior 
aspeet of shoulder 

Upper 

triangular 

spaee 

Boundaries: 

• Superior: teres minor 

• Inferior: teres major 

• Lateral: long head of trieeps 
braehii 

Permits passage of the circum- 
flex scapular artery to 
posterior aspeet of shoulder 

Lower 

triangular 

spaee 

Boundaries: 

• Superior: teres major 

• Medial: long head of trieeps 
braehii 

• Lateral: medial head of trieeps 
braehii 

Permits passage of radial 
nerve and deep braehial artery 
to posterior aspeet of arm 

Cubital 

fossa 

Triangular depression on anterior 
aspeet of elbow, boundaries: 

• Superior: imaginary line 
between the medial and lateral 
epieondyles 

• Medial: pronator teres 

• Lateral: braehioradialis 

• Floor: braehialis 

• Roof: bieipital aponeorosis 

• Contains: braehial arteryand 
its division into radial and 
ulnar arteries (and their 
aeeompanying deep veins), 
bieeps braehii tendon, and 
median nerve 

• Median cubital vein lies 
superticial to bieipital 
aponeorosis 

Carpal 

tunnel 

Cup-shaped (eoneave anteriorly) 
passageway from the forearm 
to the hand; boundaries: 

• Lateral: seaphoid and trapezoid 

• Medial: hamate and pisiform 

• Roof (anterior): flexor retinaculum 

Conveys the tendons of the 
flexor digitorum supeíficialis, 
flexor digitorum profundus 
andflexor pollieis longos, and 
the median nerve 

Delto- 

peetora! 

triangle 

• Triangular area bounded by 
the elaviele, deltoid and peeto- 
ralis major 

• Govered by elavipeetoral faseia 

Piereed by eephalie vein, 
branehes of the thoraeoaeromial 
trunk and lateral peetoral 
nerve loeated within 

Anatomie 

snuff-box 

Triangular area bounded medially 
by the tendon of extensor pollieis 
longus, laterally by the tendons 
of extensor políieis brevis and 
abductor poilieis longus 

• Floor is formed primarily 
by the seaphoid 

• Radial artery passes 
throogh—^the radial pulse 
may be taken here 
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Mnemonie 

Structures in the Cubital Fossa 

TAN—structures found within the enbital fossa from lateral 
to medial: 

Tendon: bieeps braehii 
Artery: braehial 
Nerve: median 

eiinieal Signifieanee 

Axìlla 

Wounds in the axilla often involve the axillary vein, because 
of its large size and snperfieial position. 

Garpal Tnnnel 

Garpal tunnel syndrome results from anything that limits 
the spaee in the earpal tunnel and is eharaeterized by loss of 
sensation over the first digit, the inability to oppose the 
thnmb, and thenar wasting from the eompromised function 
of the median nerve. 


Snperfieial strnetnres of the upper limb 


Structure 

Course/Sígnifìcance 

Vessel 

Gephalie vein 

• Origin: dorsal venous netvvork; runs along lateral 
aspeet of upper limb 

• Enters deltopeetoral triangle, pierees eostoeoraeoid 
membrane to join aKÌIIary vein 

Basilie vein 

• Origin: dorsal venous netvvork; runs along medial 
aspeet of upper limb 

• Pierees the braehial faseia at mid-arm to join with the 
braehial veins to form the axillary vein 

Median cubital 
vein 

• Joins the eephalie and basìlie veins over the cubital 
fossa 

• Supported by the bieipital aponeurosis 

Median vein of 
the forearm 

• Origin; dorsal venous network 

• Courses between and enters the eephalie or basilie 
veins at the elbow 

Dorsal venous 
netvvork 

Highly variable superfìcìal venous network on dorsum 
of hand 

Lymphaties of 
upper limb 

• Superficial lymphatie vessels aeeompany veins to enter 
soperfieial lymph nodes 

• lncludes: eobìtal and axillary groups 


(continued) 
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Superficial structures of the upper limb (continuedj 


Structure 

Course/Sígnificance 

Cutaneous Nerve 

Supraclavìcular 

nerves 

• Origin: eervieal plexus (C3-C4) 

• Sensory to skin of shoulder 

Posterior cuta- 
neous nerve of the 
arm 

• Origin: Radial nerve 

• Sensory to skin of posterior aspeet of arm 

Superior lateral 
cutaneous nerve 
of the arm 

• Origin: continuation of axillary nerve 

• Sensory to lateral aspeet of arm (proximally) 

Inferior lateral 
cutaneous nerve 
of the arm 

• Origin: radial nerve 

• Sensory to skin over lateral aspeet of arm (distally) 

intereostobraehial 

• Origin: 2nd intereostal nerve 

• Sensory to medial aspeet of arm 

Medial cutaneous 
nerve of the arm 

• Origin: medial eord 

• Sensory to medial aspeet of arm 

Medial cutaneous 
nerve of the 
forearm 

• Origin: medial eord 

• Sensory to medial aspeet of forearm 

Posterior 
cutaneous nerve 
of the forearm 

• Origin: radial nerve 

• Sensory to posterior aspeet of forearm 

Lateral cutaneous 
nerve of the arm 

• Origin: axillary nerve 

• Sensory to lateral aspeet of arm 

Lateral cutaneous 
nerve of the 
forearm 

• Origin: continuation of musculocutaneous 

• Sensory to the lateral aspeet of the forearm 

Terminal branehes 
of the median 

Sensory over palm, sides of digits 1-3, lateral side of 

4th digit, and dorsum of distal aspeet of digits 1-4 

Terminal branehes 
of the radial 

Sensory to lateral % of dorsum of hand, thumb, 
and lateral VA digits 

Terminal branehes 
of the ulnar 

Sensory to medial aspeet of palm and dorsum, 5th digit, 
and medial half of 4th digit 


eiinieal Signifieanee 

Medìan Cubital Veìn 

The median enbital vein is the eommon vein seleeted for 
venipnnetnre beeanse of its aeeessibility and snperfieial rela- 
tionship to the bieipital aponenrosis, which snpplies some 
proteetion to the nnderlying braehial artery. 
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Anterior view Posteríor view 


FIGIJRE 6-5. Dermatome maps of the body are based on accu- 
mulation of elinieal findings following spinal nerve injnries; this 
map is based on the stndies of Keegan and Garrett (1948). Spinal 
nerve C1 laeks a signifieant afferent eomponent and does not sup- 
ply the skin; therefore, no C1 dermatome is depieted. (From Moore 
KL, Dalley AF. Clinically Oriented Anatomy. 5th ed. Baltimore: 
Lippineott Williams &Wilkins; 2006:53.) 
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Faseia of the upper limb 


Faseia/ 

Gonneetive Tissoe 

Sígnificance/Structure 

Peetoral 

Investing faseia of peetoralis major 

Axillary 

Forms floor of axilla 

eiavìpeetoral 

Eneloses subclavius and peetoralis minor 

Costocoracoid membrane 

• eiavipeetoral faseia betvveen peetoralis 
minor and subclavius 

• Piereed by lateral peetora! nerve 

Sospensory ligament of 
the axilla 

• eiavipeetoral faseia inferiorto peetoralis minor 

• Supports axillary faseia and forms axillary 
fossa on abduction 

Deltoid faseia 

Investing faseia of deltoid is continuous with 
peetoral and infraspinous faseia 

Braehia! faseia 

• Sheath of deep faseia surrounding arm 

• Attaehes distally to humeral eondyles and 
oleeranon proeess of ulna 

• Continuous with antebraehial, peetoral, 
deltoid, axillary, and infraspinous faseiae 

• Gives rise to medial and lateral intermuscular 
septa, which divide arm into anterior and 
posterior eompartments 

Antebraehial faseia 

• Sheath of deep faseia surrounding forearm 

• Continuous with braehial faseia 

• lntermuscular septa and the interosseous 
membrane divide the forearm into anterior 
and posterior eompartments 

Extensor retinaculum 

Posterior thiekening of antebraehial faseia over 
distal ulna and radius—holds extensortendons 
in piaee 

Flexor retinaculum 

Anterior thiekening of antebraehial faseia over 
earpal bones—forms earpal tunnel 

Palmarfaseia 

• Continuous with antebraehial faseia 

• Gentral portion—palmar aponeurosis 

Superficial transverse 
earpa! ligament 

Forms base of palmar aponeurosis 


Braehial plexus 

(Figure 6-6) 


Nerve 

Signifìcance/Structure 

Roots 

• Anterior rami of C5-T1 

• C5 gives rise to the dorsal scapular nerve and nerve 
to subclavius 

• C5-C7 give rise to the long thoraeie nerve 


(eontinoed) 
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Braehial plexus (continued) 


Nerve 

Sígnificance/Structure 

Superiortrunk 

• Formed by the C5 and C6 roots 

• Gives rise to the nerve to subclavius and the supras- 
capular nerve 

Middle trunk 

Continuation of C7 root 

lnferiortrunk 

Formed by the C8 and T1 roots 

Divisions 

• Eaeh trunk terminates by dividing into an anterior and 
a posterior division 

• No branehes off the divisions 

Lateral eord 

• Formed by junction of anterior divisions from the 
superior and middle trunks 

• Lateral to axillary artery 

• Gives rise to the lateraí peetoral nerve 

• Terminates by dividing into the musculocutaneous 
nerve and lateral root of the median nerve 

Posterior eord 

• Formed by the posterior divisions of ali 3 eords 

• Posterior to axillary artery 

• Gives rise to the upper and lovver subscapular and 
thoraeodorsal nerves 

• Terminates by dividing into the axillary and radial 
nerves 

Medial eord 

• Formed by the anterior division of the inferior trunk 

• Medial to axi!lary artery 

• Gives rise to the medial peetoral, medial braehial 
cutaneous, and medial antebraehial cutaneous nerves 

• Terminates by dividing into the ulnar nerve and the 
medial root of the median nerve 


Mnemonies 

Parts ofthe Braehial Plexus 

From proKÌmal to distal: 

Real—Roots 
Truckers—Trunks 
Drink—Divisions 
Cold—Gords 
Beer—Branehes 

Termina! Branehes ofthe Braehial Plexus 

Terminal branehes lateral to medial— 

My Audi Raees My IJnele. 

Musculocutaneous 3 AKÌllary, Radial, Median, Ulnar 
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5 Roots (ventral rami of 
^ spinal nerves C5-T1) 



3 Trunks 


' Dorsal scapular 
^ nerve (C5) 

C5 c(íhtribution 


3 Anteiror divisions 
3 Posteríor divisíons 


ic nerve 


Suprascapular 
nerve (C5-C6 


^ Nerve to subclaíius 
\ muscle (C5-C6)' 

\ 


3 Cords 

aroand axillary artery 


\ 

^ Lateral peetoral 
\ nerve (C5-C7) 

branehes ^ s 

\ 


Terminal 


to phreni 


Dorsal 

ramus 


^ To longus 
eolli and 
sealene 
muscles 
(C5-C8) 


Long thoraeie 
nerve (C5-C7) 


Musculocutaneous 
nerve (C5-C7) 

Axillary nerve 
(C5-C6) 

Median nerve 
(C5-C8,T1) 


Ist hb 

Ist intereostal nerve 
Mediaf peetoral nerve (C8, T1) 
Medial braehial cutaneous nerve (T1) 


Medìal antebraehial cutaneous 
nerve {C8, T1) 

Dpper subscapular nerve (C5-C6) 

Thoraeodorsal (middle subscapular) 
nerve (C6-C8) 


Lower subscapular nerve (C5-C6) 


Lllnar nerve 
(C7-C8.T1) 

Radial nerve 


{C5-C8, T1) 


FIGURE 6-6. Braehial plexus. (From Tank PW, Gest TR. Llí^ 
Atlas of Anatomy. Baltimore: Lippineott Williams & Wilkins; 
2009:43.) 


Peetoral Nerves 

Lateral Less, Medial More—The Lateral peetoral nerve only 
passes throngh the peetoralis major, whereas the Medial 
peetoral nerve passes throngh both peetoralis major and 
minor. 

Branehes ofthe Posterior Cord 

Branehes off the posterior eord: STAR—Snbseapnlars 
(npper and lo^er), Thoraeodorsal, A^illary, Radial 

identifieation Tip 

The musculocutaneous, median, and ulnar nerves form 
an “M” on the anterior aspeet of the axillary artery, 
making their identifieation a good starting point for the 
region. 
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Braehial Plexus Variations 

Variations in the form of the braehial plexus are eommon 
and may include contributions from additional anterior rami 
such as C4 orT2 or alterations in the branehes, divisions, 
eords, or trunks. 

eiinieal Signifieanee 

Braehial Plexus lnjuries 

Injnries to the snperior parts of the braehial plexus usually 
result from an excessive inerease in the angle between the 
neek and shonlder, as occurs during a fall inereasing the 
angle between the two or excessive stretehing of a baby’s 
head and neek during delivery. Injury to the superior part of 
the plexus is apparent by the eharaeteristie “waiter’s tip” 
position, in which the limb is medially rotated, the shonlder 
addneted and the elbow extended. 

Injnries to the inferior parts of the braehial plexus occur 
when the upper limb is pulled s^periorly, as in grasping 
something to break a fall or a baby’s upper limb is pulled 
during delivery. The intrinsie mnseles of the hand are 
involved, resnlting in claw hand. 

Injury to the Terminal Branehes 

Musculocutaneous Nerve 

Musculocutaneous nerve injury results in paralysis of the 
mnseles in the anterior eompartment of the arm and there- 
fore weakening of elbow flexion and snpination, as well as 
loss of sensation over the lateral forearm. 

Radíal Nerve 

Injury to the radial nerve may result in “wrist drop” as a 
result of the loss of wrist extensors and the nnopposed 
aetions of the flexor mnseles. 

Median nerve 

When the median nerve is eompromised at the elbo^, the 
2nd and 3rd digits remain partially extended on attempting 
to make a flst—the “hand of the benedietion.” 

Ulnar Nerve 

The ulnar nerve may be eompromised as it passes posterior 
to the medial epieondyle, resulting in the eharaeteristie 
“claw hand,” eombined with sensory loss over the medial 
aspeet of the palm. 




192 CL1NICALANAT0MYF0RY0URP0CKET 


Joints of the upper limb 

(Figure 6-3) 


Joint 

Type 

Artíenlatìon 

Strnetore 

Movements 

Sternoclavicular 

Synovial 

Sternal end of 
elaviele with 
manubrium of 
sternum and 

1st eostal 
eartilage 

• Anterior, pos- 
terior, and 
interclavicu- 
lar lìgaments 
strengthen 
joint 

• Gostoelavi- 
cular liga- 
ment 
attaehes 
elavìele to 
sternom 

• Divided into 

2 eompart- 
ments by an 
articular disk 

Protraetion, 
retraetion, 
elevation, and 
depression 

Acromioclavicular 

Aeromial end 
of elaviele 
with 

aeromion of 
scapula 

• Goraeoaero- 
mìal and 
aeromìoelav- 
icular liga- 
ments 
strengthen 
joint superi- 
orly 

• Goraeoelavi- 
cular liga- 
ment (subdi- 
vided into 
trapezoid 
and eonoid) 
strengthens 
joint 

Rotation of 
scapula on 
elaviele 
related to 
movement of 
the 

scapulotho- 
raeie joìnt 

Gienohomeral 

(shoolder) 

Head of 
humerus with 
glenoid fossa 
of scapula; 
glenoid fossa 
deepened by 
glenoid 
labrum 

• Glenoho- 
meral liga- 
ments 
strengthen 
joint anteri- 
orly 

• Coracohume- 
ral ligament 
strengthens 
joint superi- 
orly 

• Transverse 
homeral liga- 
ment forms 

Flexion, 
extension, 
abduction, 
adduction, 
medial rota- 
tion, lateral 
rotation, and 
circumduction 


(eontinaedj 
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Joints of the upper limb (continuecl) 


Joínt 

Type 

Artíenlatìon 

Strnetnre 

Movements 




eanal for 
tendon of the 
long head of 
the bieeps 
braehii 
• Mostjoint 
strength from 
rotator cuff 
(supraspina- 
tus, infra- 
spinatus, sub- 
scapularis, 
and teres 
minor) 


Scapulothoracic 

Physio- 

logie 

joint 

Thoraeie 
wall with 
seapola and 
assoeiated 
structures 

• No bone to 
bone articu- 
lation 

• Site of 
scapula mov- 
ing on tho- 
raeie wall 

Elevation, 
depression, 
protraetion, 
retraetion, 
and rotation 

Humeroulnar and 

homeroradial 

(elbow) 

Synovial 

Troehlea and 
capitulum of 
humerus with 
troehlear 
noteh of the 
ulna and the 
head of 
the radius 

Radial and 
ulnar eollateral 
ligaments 
strengthen the 
joint on the lat- 
eral and medial 
aspeets 

Flexion, 

extension 

ProKÌmal 

radioolnar 

joint 

Head of 
radius with 
radial noteh 
of ulna 

Anular ligament 
of the radius 
holds the radial 
head in radial 
noteh of ulna 

Supination, 
pronation by 
rotation of 
the radial 
head 

Distal 

radioolnar 

joint 

Head of ulna 
with ulnar 
noteh of 
radius 

Anterior and 
posterior liga- 
ments 

strengthen joint 

Supination, 
pronation by 
distal radius 
rotating 
around ulnar 
head 


(eontinaed) 
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Joints of the upper limb (continuedl 


Joint 

Type 

Artienlation 

Structure 

Movements 

Radioearpal 

(wrist) 


Distal radius 
with proKÌmal 
earpal bones 

• Anterior and 
posterior lig- 
aments 
strengthen 
joint 

• Ulnar eollat- 
eral 

attaehes to 
styloid 
proeess of 
ulna and tri- 
quetrum 

• Radial eol- 
lateral 

attaehes sty- 
loid of 
radius and 
seaphoid 

Flexion, exten- 
sion, abduc- 
tion, adduc- 
tion, and 
circumduction 

interearpal 

Between 
adjaeent 
earpal bones 

Anterior and 
posterior 
interosseous 
ligaments sup- 
port joint 

Gliding, flex- 
ion and 
abdoetion at 
midearpal 

Carpometacarpal 

Carpals and 
metaearpals 

Flexion, 
extension, 
abdoetion, 
and adduc- 
tion 

Metaearpopha- 

langeal 

Head of 

metaearpals 

with 

proKÌmal 

phalanges 

Palmar 

ligaments, 

deep 

transverse 
metaearpal, 
and eollateral 
ligaments sup- 
port joint 

Flexion, exten- 
sion, abduc- 
tion, adduc- 
tion, and 
circumduction 

Interphalangeal 

Heads of 

proKÌmal 

phalanges 

artieolate 

with more 

distal 

phalanges 

Palmar and eol- 
lateral 

ligaments sup- 
port joint 

Flexion, 

extension 
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Humerus 


Troehlea 


Oleeranon 

proeess 



Capitulum 

Head of 
radius 

Radíal 

tuberosity 


Dlna 


FIGIJRE 6-7. Lateral elbow radiograph. (From Dudek RW, Louis 
TM. High-Yield Gross Anatomy. 3rd ed. Baltimore: Lippineott 
Williams &Wilkins; 2008:232.) 


Mnemonie 

Elbow Movements 

Three Bs Bend the elbow— 

Braehialis 
Bieeps braehii 
Braehioradialis 

eiinieal Signifíeanee 

Disloeations 

Disloeation of the aeromioelavienlar joint—a shonlder 
separation, is relatively eommon in sports or falls that 
impaet the shonlder. 

Most disloeations of the glenohnmeral joint occur infe- 
riorly because of the strong ligamentous and muscular sup- 
port elsewhere. 

Subluxation and disloeation of the head of the radius— 
also known as “nnrsemaid’s elbow” or “pulled elbow”—is 
eommon in ehildren that are suddenly lifted by the upper limb. 










Heod 



INTRODUCTION 


The head is that portion of the body that sits on the neek; 
the skeleton of the head is the eraninm (sknll), which eon- 
tains the brain and meninges. 


CRANIUM 


eranial bone snmmary 

The eraninm is divided into a neurocranium and a viseero- 

cranium. 

Neurocranium 

■ eneases the brain 

■ roof—calvarium; floor—eranial base 

■ formed of bones: frontal, ethmoid, sphenoid^ oeeipital, 
temporal (2), and parietal (2) 

Viscerocranium 

■ skeleton of the faee 

■ formed of 15 bones: mandible, maxilla (2), inferior nasal 
eoneha (2), nasal (2), laerimal (2), vomer, ethmoid, zygo- 
matie (2), and palatine (2) 


Bone 

Featnre 

Signifìeanee 

Zygoma- 
tie areh 

Prominenee of 
eheekbone 

Formed by union of temporal proeess of 
zygomatie bone anteriorly and zygomatie 
proeess of temporal bone posteriorly 

Hard 

palate 

Bony anterior 
aspeet of palate 

Formed by the palatine proeesses of the 
maxillae—anterior and the horizontal 

plates of the palatine bones—posterior l/s 


(continued) 
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Cranial bone snmmary (eontinaed) 


Bone 

Featnre 

Sígnifìeanee 

Frontal 

Overall 

• Forms anterior aspeet of neurocranium 

• Skeleton of forehead 

• Forms roof of orbit and floor of anterior 
eranial fossa 

Sopraorbital 

margin 

• Anterior soperior aspeet of orbit 

• Possesses supraorbital foramen or noteh— 
transmits supraorbital neurovascular 
elements 

Parietal 

(2) 

Overall 

Form lateral aspeets of neurocranium 

Temporal lines (su- 
perior and inferior) 

• ProKÌmal attaehment for temporalis and its 
investing faseia 

• Form soperior border of temporal fossa 

Groove for middle 
meningeal artery 

eonveys middle meningeai artery 

Oeeipitai 

Overall 

Forms posterior aspeet of neurocranium 

External oeeipitai 
protoberanee 

Attaehment for ligamentum nuchae 

l\luchal lines (su- 
perior and inferior) 

Soperior—attaehment for sternoeleido- 
mastoid, trapezios, and splenios eapitis 

Hypoglossal eanal 

Transmits CN XII 

Jugular foramen 

Shared foramen between oeeipital and 
temporal bones that transmits CN IX, X. and 

XI, and internal jugularvein and inferior 
petrosal sinus 

Foramen magnum 

• Site of transition from meduila to spinal eord 

• Conveys CN XI and vertebral arteries into 
eranial vault 

Groove for trans- 
verse sinus 

Loeation of transverse sinoses 

Internal oeeipital 
protuberance 

Loeation of the eonfloens of the sinoses 

Pharyngeal tubercle 

Attaehment for pharyngeai raphe 

Oeeipital eondyles 

Artieolation with atlas 

Ethmoid 

Cribriform plate 

• Forms roof of nasal eavity 

• Transmits filia olfaetoria—CN 1 

Perpendicular plate 

Forms soperior aspeet of nasal septom 

Nasal eonehae (su- 
perior and middle) 

• Form superior aspeet of lateral walls of 
nasal eavity 

• Aet as torbinates for inspired air 

Crista galli 

Attaehment for falx eerebri 

Sphenoid 

Lesser wing 

Forms soperior border of soperior orbital 
fissore 


(eontinned) 
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Cranial bone snmmary (continued) 


Bone 

Featnre 

Signifieanee 


Greater wing 

Forms inferior border of superior orbital fissure 


Foramen ovale 

Gonveys mandibular and lesser petrosal nerves 


Foramen rotundum 

Gonveys maxillary nerve 


Foramen spinosum 

Gonveys middle meningeal artery 


Sphenopalatine 

foramen 

Gonveys sphenopalatine artery and 
nasopalatine nerve to nasal eavity 


Medial pterygoid 
plate 

Possesses hamulus that tensor palati wraps 
around on way to soft palate 


Lateral pterygoid 
plate 

Attaehment for medial and lateral pterygoid 
muscles 


Optie eanal 

Gonveys CN II and ophthalmie artery 


Sphenoid sinus 

Paranasai air sinus that empties into spheno- 
ethmoidal reeess 


Sella turcica 

• Forms hypophyseal fossa —loeation of 
hypophysis 

• Anteríor and posterior elinoid pro- 
eesses serve as attaehments for dia- 
phragma sella and border the sella turcica, 
the dorsum sellae forms the posterior 
border of the hypophyseal fossa 


Superior orbital 
fissure 

• Spaee between lesser and greater wings 
of the sphenoid 

• Conveys CN III, IV, and VI, the ophthalmie 
nerve, and superior ophthalmie vein 


Inferior orbital 
fissure 

• Spaee between maxilla and greaterwing 
of sphenoid 

• Conveys infraorbital nerve 

Maxi!la 

Zygomatie proeess 

Articulates with zygomatie bone to form 
anterior part of eheek 


Infraorbital foramen 

Gonveys infraorbital neurovascular elements 
to faee 


Alveolar proeesses 

Form soekets for maxillary teeth 


Infraorbital groove 

Gonveys infraorbital neurovascular elements 
throjgh orbit 


ineisive eanal 

Gonveys septal branehes of sphenopalatine 
artery and branehes of the nasopalatine nerve 


Palatine proeess 

Forms anterior V 3 of bony palate 


Nasal surface 

Forms anterior aspeet of laterai wall of nasal 
eavity 

Mandible 

Oondylar proeess 

• Possesses a head and neek 

• Head articulates with temporal bone at 
temporomandibular joint 


(continued) 
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Cranial bone snmmary (eontinaed) 


Bone 

Featnre 

Sígnifieanee 


Coronoid proeess 

Distal attaehment fortemporalis 

Mandibolar 

foramen 

• Point along interior of ramus vvhere inferior 
alveolar neurovascular elements enter 
mandible 

• Lingnla borders entranee, serves as 
attaehment point for sphenomandibnlar 
ligament 

Mental foramen 

eonveys mental neurovascular elements to 
ehin region 

Alveolar proeesses 

Form soekets for mandibolarteeth 

Mental spines (su- 
perior and inferior) 

• Soperior—proximal attaehment for 
genioglossos 

• Inferior—proximal attaehment for 
geniohyoid 

Mylohyoid line 

Proximal attaehment for mylohyoid 

Ramus 

Vertieal part betvveen body (angle) and 
eoronoid and eondylar proeesses 

Angle 

Bend betvveen ramus and body 

Body 

• Horizontal part, forms base of mandible 

• Possesses alveolar proeesses 

Mandibular noteh 

Noteh betvveen eondylar and eoronoid 
proeesses 

Mental protuber- 
anee 

Anterior prominenee that forms the ehin 

Temporal 

(21 

Squamous part 

Flat, lateral aspeet; forms part of neuro- 
cranium 

Petroos part 

• Thiek, strong internal part 

• Houses vestibulocochlear apparatos 

Groove for superior 
petrosal sinus 

Loeation of superior petrosa! sinus 

Groove for sigmoid 
sinus 

Loeation of sigmoid sinus 

Hiatus for greater 
petrosal nerve 

eonveys greater petrosal nerve into eranial 
vault 

Hiatos for lesser 
petrosal nerve 

eonveys lesser petrosal nerve Into eranial 
vault 

Internal aeoostie 
meatos 

eonveys CN VII and VII from eranial vault 
into petroos part of temporal bone 

Externai aeoostie 
meatos 

• Bony part of external ear 

• Conveys sound to tympanle membrane 

Zygomatie proeess 

Aítieolates vvith temporal proeess of 
zygomatie bone to form zygomatíe areh 


(eontinned) 
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Cranial bone snmmary (continued) 


Bone 

Featnre 

Signifieanee 


Mandibular fossa 

Artieolates with head of eondylar proeess 
of mandibie to form temporomandibular 
joint 


Articular toberele 

Bony prominenee anterior to mandibular 
fossa that forms part of temporomandibular 
joint 


Styloid proeess 

Proximal attaehment for stylohyoid, stylo- 
pharyngeus, and styloglossus moseles and 
for stylohyoid and stylomandibolar ligaments 


Mastoid proeess 

• Proximal attaehment for posterior belly of 
digastrie 

• Distal attaehment for sternoeleidomastoid 


Stylomastoid 

foramen 

Exit for CN VII motor fibers from the cranium 


Petrotympanie 

fissure 

Exit for ehorda tympani from the cranium 


earotid eanal 

Ganal eonveying the internal earotid artery 
and its nerve plexus as they enter the 
cranium 


Tympanie eanali- 
culus 

Gonveys tympanie nerve into middle ear 
eavity 


Jugular foramen 

Shared foramen between oeeipital and 
temporal bones that transmits CN IX, X, and 

XI, and internal jugular vein and inferior 
petrosal sinus 

Zygo- 
matie (2) 

Zygomatieofaeial 
and zygomatieo- 
temporal foramen 

Gonveys sensory branehes of zygomatie 
nerve to skin of eheek 


Temporal proeess 

Artieolates with zygomatie proeess of 
temporal bone to form zygomatie areh 

Inferior 
nasal 
eoneha (2) 

Overall 

• Forms inferior aspeet of lateral walls of 
nasal eavity 

• Aets as turbinate for inspired air 

Palatine 

{2} 

Perpendicular plate 

Forms posterior part of lateral wall of nasal 
eavity 


Horizontal plate 

Forms posterior Vs of hard palate 


Palatine foramina 
(greater and lesser) 

Gonvey greater and lesser palatine neuro- 
vaseolar elements respeetively 

Nasal (2) 

Overall 

Form bridge of nose 

Laerimal 

(21 


Form part of medial wall of orbit 

Vomer 


Forms posteroinferior aspeet of nasal septum 
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eiinieal Signifieanee 

Fractures of the mandible usually occur in pairs, frequently 
on opposite sides. 

The extraction of teeth leads to the resorption of alveolar 
bone.The mandible shrinks as a resnlt, possibly leaving the 
mental foramen open and the mental nerves exposed to pain 
from dentures. 

Additional Goneept 

The eranial base is divided into three fossae for deseriptive 
purposes: 

■ anterior eranial fossa—anterior to lesser wings of the 
sphenoid 

■ middle eranial fossa—between lesser wings of the sphe- 
noid and the petrous ridge of the temporal bone 

■ posterior eranial fossa—posterior to the petrous ridge of 
the temporal bone 

Sealp 

The sealp eonsists of the skin and faseia eovering the bones 
of the neurocranium. The first three layers form a single unit 
that move together. 


Layer 

Deserìptìon 

Sígnìfìeanee 

Skin 

Thin 

Laden with hair follieles and 
sweat glands 

Gonneetive 

tissue 

Thiek 

Dense, highly innervated 

Aponeurosis 

Gonneets frontal and oeeipi- 
tal bellies of oeeipitofrontalis 

Causes wrinkling of skin of 
forehead 

Loose eonnee- 
tive tissue 

Loose, with potential spaees 

• Allows sealp to move 
freely 

• Potential spaees may allow 
for fluid accumulation 

Perieraniom 

Dense eonneetive tissue 

Periosteum of neurocra- 
nium 


eiinieal Signifieanee 

Trauma 

Sealp wounds that do not laeerate the epieranial aponeuro- 
sis tend not to gape, owing to its strength. 
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Mnemonie 
Layers of the Sealp 

From superficial to deep, the layers of the sealp are: 
Skin 

Gonneetive tissue 

Aponeurosis 

Loose eonneetive tissue 

Pericranium 

BRAIN 


Brain 

(Figure 7-1) 

The brain is divided into the eerebrnm, eerebellnm and 
brainstem. 


■ snrfaee area is inereased by gyri and sulci 

■ fissures are deep gyri 


Structure 

Deseríption 

Signífíeanee 

Cerebrum 

• Largest part of brain 

• Formed of 2 eerebral 
hemispheres and dien- 
eephalon 

• Cerebrum divided into 
lobes 

Lobes: frontal, parietal, temporal, 
and oeeipital 

Dieneephalon 

Loeated betvveen eerebral 
hemispheres 

Divided into thalamus, hypothala- 
mus, epithalamos, and subthala- 
mus 

Cerebellum 

Formed of 2 eerebellar 
hemispheres eonneeted 
by a midline vermis 

Connected to pons of the brain- 
stem by eerebellar peduncles 

Brainstem 

Divided into midbrain, 
pons, and medulla 

• Midbrain—most rostral, gives 
rise to CN III and IV 

• Pons—gives rise to CN V, VI, 

VII, and VIII 

• Medulla—caudal-most, gives 
rise to CN IX, X, and XII 


eiinieal Signifieanee 
Concussion and Contusion 

Concussion is a loss of consciousness after a head injury. 
Contusion resnlts when the pia mater is stripped from the 
snrfaee of the brain, allowing blood to enter the snbaraeh- 
noid spaee. 















Graníal nerves 

(Figures 7-1, 7-3, and 7-7) 


Structure 

Deseriptíon 

Sígnífíeanee 

CN 1 

Olfaetory 

Oonveys sense of smell from nasal eavity 

CN II 

Optie 

Oonveys visual information from retina 

CN III 

0culomotor 

• Motor to levator palpebrae superioris, 
soperior, medial and inferior rectus, and 
inferior oblique 

• Parasympathetie to sphineter pupillae, 
eiliaris and superior tarsal muscles 

CN IV 

Troehlear 

Motor to superior oblique 

CN V 

Trìgeminal 

Three divisions: 

1. Ophthalmie (Vi)—sensory to upper l/s of 
faee, eornea, and paranasal sinoses 

2. Maxillary (V^)—sensory to middle of faee, 

upper teeth, maxillary sinuses, and palate 

3. Mandibolar (V 3 ) —sensory to lovver ^3 of 
faee, temporomandibular joint, anterior 

Vs of tongue, iovver teeth, and motor to 
muscles of mastíeatíon, anterior belly 
of digastrie, mylohyoid, tensor palati, and 
tensor tympani 

CN VI 

Abducens 

Motor to lateral rectus 

CN VII 

Faeial 

• Motor to muscles of faeíal expression, 

stapedios, stylohyoid, and posterior belly 
of digastrie 

• Parasympathetie to submandibular, 
sublingual and laerimal glands, and to 
glands of the nasal and oral mucosa 

• Sensory to external acoustic meatus 

• Taste from anterior Vs of tongue 

CN VIII 

Vestiboloeoehlear 

• Vestibolar division—eonveys balanee and 
equilibrium information from inner ear 

• Cochlear division—eonveys aoditory 
information from inner ear 

CN IX 

Glossopharyngeal 

• Motor to stylopharyngeos 

• Parasympathetie to parotid gland 

• Sensory to parotid gland, pharynx, earotid 
body and sinus, and middle ear 

• Taste and sensation from posterior l/s of 
tongue 

CNX 

Vagus 

• Motorto pharynx, palate (excepttensor 
palati), and soperior part of esophagus 

• Parasympathetie to thorax and abdomen to 
mid-transverse eolon 

• Taste from palate and epiglottis 

• Sensory to external acoustic meatus 

CN XI 

Spinal aeeessory 

Motor to sternoeleidomastoid and trapezios 

CN XII 

Hypoglossal 

Motor to muscles of tongue (except 
palatoglossos) 
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Inferior view 


Optie traet 

Oculomotor 
nerve (III) 

Troehlear 
nerve (IV) 

Abducens 
nerve (Vl) f 

Faeial 
nerve (VII) 


Vestibulocochlear 
nerve (VIII) 

Glossopharyngeal 
nerve (IX) 



Medulla 

oblongata 


Eyeball 

Olfaetory bulb 
Optie nerve (II) 

Oifaetory traet (I) 

Optie ehiasm 
Lateral olfaetory stria 

Trigefninal nerve (V): 
Ophthalmie nerve (Vi) 
Maxillary nerve (V^) 
Mandibular 
nerve {V3) 

Trigeminal 
ganglion 

Pons 

Hypoglossal 
nerve (XII) 

Vagus 
nerve (X) 

Aeeessory 
nerve (XI) 

Ventral root of 
1st spinal nerve 


Spinal eord 


FIGIJRE 7-1. Granial nerves, inferior view. (Asset provided by 
Anatomieal Ghart Gompany.) 


eiinieal Signifieanee 
Trigeminal Nerve 

Trigeminal neuralgia (tie douloureux) is a sensory disorder 
of the trigeminal nerve of unknown cause. The result is 
excruciating pain over the faee. 

Faeial Nerve 

Injury to the faeial nerve prodnees paralysis of the faeial 
musculature (Bell’s palsy) on the ipsilateral side, causing the 
faee to droop. 

Menìnges 

The meninges support and proteet the brain and eranial 
nerve roots. They form the subarachnoid spaee for eere- 
brospinal fluid. 

From superflcial to deep^ they are the: 

■ dura mater 

■ araehnoid mater 

■ pia mater 
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Meninges (continuedl 


Structure 

Deseription 

Signìfìeanee 

Dura mater 

Separates into 2 layers: 
periosteal and meningea! 
in several areas—forming 
dural sinuses and dural 
folds (meningea! layer) 

• Tough, fibrous layer 

• Separated from cranium by 
epidural spaee 

• Dural sinuses are blood-filled 
ehannels between the periosteal 
and meningeal layers of dura 

• Meningeal dura is continuous 
with the dura mater of the 
spinal eord 

Epidural 

spaee 

Potential spaee betvveen 
cranium and dura mater 

Site of epidural hematoma when 
trauma causes bleeding into spaee 

Subdural 

spaee 

• Potentia! spaee 
betvveen the dura and 
araehnoid mater 

• Filled with a loosely 
adhered eell layer 

Site of subdural hematoma when 
trauma causes bleeding into 
spaee 

Araehnoid 

mater 

Middle meningeal iayer 

Eneloses the subarachnoid spaee 

Araehnoid 

granulations 

Evaginations of araehnoid 
through the dura into the 
superior sagittal sinus 

Gonvey eerebrospinal fluid from 
subarachnoid spaee into the 
superior sagittal sinus where it 
mixes with the venous blood 

Subarachnoid 

spaee 

Between araehnoid mater 
and pia mater 

• Gontains eerebrospinal fluid, 
araehnoid trabeculae, and vessels 

• lrregular enlargements form 
eisterns 

Araehnoid 

trabeculae 

Gonneetive tissue strands 
that eonneet the 
araehnoid and pia mater 

Span the subarachnoid spaee 

Pia mater 

• Delieate inner layer in 
eontaet with the 
surface of the brain 

• Deep to the 
subarachnoid spaee 

Invests spinal blood vessels and 
the roots of the spinal nerves 


eiinieal Signifieanee 

Vasenlar and Nerve Snpply 

The dura mater reeeives its arterial supply primarily from 
the middle meningeal artery; the veins of the dura follow 
the arterial branehes. The dura mater has rieh sensory inner- 
vation primarily from the branehes of CN V. 

Headaehe 

Stretehing of the dura mater is a eommon cause of headaehes, 
as it is sensitive to pain. 
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Dural folds 

Dural folds are formed where the dura mater separates into 
two layers: periosteal and meningeal. 


Structure 

Feature 

Signifìeanee 

Cerebral falx 

• Infolding of 
meningeal layer 
of dura mater as 
it refleets away 
from periosteal 
layer 

• Supports and 
proteets the brain 

• Possess dural 
sinuses in 
margins attaehed 
to periosteal 
layer of dura 

• Lies in longitodìnal fissore of brain 

• Separates eerebral hemispheres 

• Soperior sagittal sìnus lies in 
attaehed edge, inferior sagittal sinus 
lies in inferior free edge; attaehes to 
eerebellartentoriom 

Cerebellar 

falx 

• Separates eerebellar hemispheres 

• Oeeipìtal sinus lies in attaehed edge 

Cerebellar 

tentorium 

• Forms a roof over the cerebellum, 
separating it from the oeeipital lobe 
of the cerebrum 

• Divides eranìal eavity into supra- and 
infratentorial eompartments 

• Anteromedial defieieney—tentorial 
incisure, allows passage of the 
brainstem 

• Straight sinus lies in edge attaehed 
to eerebral falx 

Sellar 

diaphragm 

• Forms roof over hypophysial fossa 

• Stretehes between elinoid proeesses 

• Central defieieney—allows 
infundìbulum to pass through 

• Cavernous and intercavernous 
sinuses lie at edges 


Additional Goneept 
Dural sinuses 

Dural sinuses are found along the attaehed edge of dural 
folds, most often between the periosteal and meningeal lay- 
ers of dura mater. 


Sìnus 

Feature 

Signifìeanee 

Superior 

sagittal 

• Endothelial- 
lined venous 
ehannels in the 
attaehed edge 
of dura! folds, 
between the 
layers of dura 
mater 

• Lies in superior, attaehed edge of eere- 
bral falx 

• Reeeives CSF from araehnoìd 
granulations 

• Lateral extensions—lateral lacunae also 
reeeìve CSF 

• Gonveys eontents to confluens of the 
sinuses 


{contínued) 
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Dural sinuses (continuedl 


Sinus 

Feature 

Signifieanee 

Inferior 

sagittal 

• Reeeive eere- 
bra! veìns and 
eonvey venous 
biood and 
eerebrospinal 
fluid (CSF) to 
the internal 
jugular vein 

• Lìes in the inferior, free edge of eerebral 
falx 

• Gonveys eontents to straight sinus 

Straight 

• Formed by union of inferior sagittal sinus 
and great eerebral vein 

• Found in the attaehment betvveen the 
eerebral falx and eerebellar tentorium 

Confluence 

• Reeeives blood from straight and supe- 
rior sagittal sinuses, eonveys blood to 
transverse sinuses 

• Loeated near the internal oeeipìtal protu- 
beranee 

Transverse 

Pass laterally from confluence of sinus, 
eonvey blood to sigmoid sinuses 

Sigmoìd 

• Continuation of transverse sìnuses 

• Continuous with internal ]ugular vein at 
jugular foramen 

Petrosal 
(sjperior 
and inferior) 

• Both drain cavernous sinus 

• Soperior—loeated in anterolateral 
attaehed edge of cerebellartentorium, 
drains to junction of transverse and sig- 
moid sinuses 

• Inferìor—drains into ìnternal jugular 
vein 

Oeeipital 

• Loeated in attaehed edge of eerebellar 
tentorium 

• Drains blood to the confluence of the 
sinuses 

Cavernous 

• Loeated on eìther side of the sella tur- 
eiea, assoeiated with the sellar 
diaphragm 

• Communicates with ophthalmie veìns 
and pterygoid plexus 

• Drains posteriorly via petrosai veins 

• VValls of sinus eontain V^, V^, CN III and 

IV, sinus itself eontains internal earotid 
artery and CN VI 

• Right and left sinuses eonneeted anteri- 
orly and posteriorly via intercavernous 
sinuses 
























208 CL1NICALANAT0MYF0RY0URP0CKET 


eiinieal Signifieanee 

Cavernous Sinus 

Fractures of the eranial base may tear the internal earotid 
artery as it passes throngh the cavernous sin^s, first causing 
eompression of CN VI and subsequently the structures in 
the wall of the sinus. 

Ventricular system of the brain 

The ventricular system of the brain is both the source and 
pathway for the fiow of eerebrospinal fluid (CSF). CSF aets as 
a b^ffer, waste depository, and shoek absorber for the brain. 


Structure 

Deseriptíon 

Signifieanee 

Lateral (Ist 
and 2nd) 
ventrieles 

eerebrospìnal (CSF) flovvs 
throjgh interventrlcular 
foramina into 3rd ventriele 

• eSF ìs ereated by speeìalized 
tufts of pia mater— ehoroid 
plexus, loeated in eaeh of the 

4 ventrieles 

• eSF is absorbed into the venous 
system throogh araehnoid 
granulations —evaginatìons of 
araehnoid mater into the supe- 
rior sagittal sinus 

3rd ventriele 

eSF flovvs throjgh eere- 
bral aqueduct ínto 4th 
ventriele 

4th ventriele 

eSF flovvs throjgh a 

median and 2 lateral 
apertures to enter sub- 
araehnoid spaee 

Snbaraehnoìd 

spaee 

eSF-filled spaee betvveen 
the araehnoid and pia 
mater 

• Surrounds brain 

• Distended in areas to form 
subarachnoid eisterns (e.g., 
cerebellomedullary eistern (eis- 
terna magna)—betvveen the 
medulla and cerebellum 


eiinieal Signifieanee 

eSF may be obtained for diagnostie purposes by a lumbar 
puncture 3 or in the ease of an infant from the eerebel- 
lomednllary eistern via a eistern puncture. Excessive eere- 
brospinal fiuid dilates the brain ventrieles (hydrocephalus) 
and may cause thinning of the eerebral cortex and separa- 
tion of the bones of the ealvaria in infants. 


Vasculature of the brain 

(Figure 7-2) 


Vessel 

Origin/Termination 

Supplies/Gives Ríse To 

Arteríes 



Internal 
earotid (2) 

Origin; eommon earotid; 
enter skull through earotid 

• Give rise to ophthalmie, 
anterior, and middie eerebrals 


{contínued) 
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Vasculature of the brain (continueclj 


Vessel 

Origin/Termínation 

Supplies/Gives Rise To 


eanal, and pass through 
eavernoos sinus 

• Primary supply to brain 

Vertebral (2) 

Origin; subclavian; pass 
throogh transverse 
foramina of eervieal 
vertebrae and foramen 
magnum to enter skull 

• Give rise to basilar, posterior 
inferior eerebellar, and anterior 
spinal arteries 

• Supply meninges, brain stem, 
and cerebellum 

Anterior 

eerebral 

Internal earotid 

Supply medial aspeet of eerebral 
hemispheres 

Mìddle 

eerebral 

Supply lateral aspeet of eerebral 
hemìspheres 

Posterior 

eerebral 

Basilar 

Supply inferior aspeet of eerebral 
hemìspheres 

Basilar 

Vertebral 

• Gives rise to anterior inferìor 
eerebellar, labyrinthine, 
pontine, superior eerebellar, 
and posterior eerebral arterìes 

• Supply brainstem, cerebellum, 
and cerebrum 

Anterior 

eommonieating 

Anterior eerebral 

Forms part of eerebral arteriai 
eirele 

Posterior 

eommonieating 

Posterior eerebral 

• Forms part of eerebral arterial 
eireie 

• Supply eerebral peduncle, 
internal capsule, and thalamus 

Venous drainage is indireet, draining first to the dural sinoses, then to true 
veins. 


Additional Goneept 

The eerebral arterial eirele (of ^illis), is loeated at the base 
of the brain and is the anastomosis between the vertebrobasi- 
lar and internal earotid systems. It is formed by the posterior 
eerebral, posterior eommnnieating, internal earotid, anterior 
eerebral, and anterior eommnnieating arteries. 

eiinieal Signifieanee 

Stroke 

An artery snpplying the brain ean resnlt in a stroke, eere- 
brovasenlar aeeident (CVA) and be evideneed by impaired 
nenrologie fnnetion. Oeelnsion ean occur by an embolus 
(elot) bloeking arterial flow. Emboli ean originate loeally or 
at some distanee (the heart). 
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Anterior 
eerebral artery 


Girele of 
VVillis 


Basilar 

artery 


artery 


Anterior 

spinal 

artery 


CNIII 


Syperior 

eerebellar 

artery 


Pontine 
arteries 
Anterior inferior 
eerebellar 
artery 

Labyrinthine 
(internal auditory) 
artery 


Posterior 

inferior 

eerebellar 

artery 


Posterior 

spinal 

artery 


Anterior 

communicating 


Optie ehiasm 
lnfundibulum 


Internal 
earotid artery 

Middle eerebral 
artery 

Posterior 

communicating 

artery 


Posterior 

eerebral 

artery 


FIGURE 7-2. Girele of Willis. (From Dudek RW, LouisTM. High- 
Yield Gross Anatomy. 3rd ed. Baltimore: Lippineott Williams & 
Wilkins; 2008:270.) 


FACE 


IVIuscles of the faee 

(Figure 7-3) 


Muscle 

Proximal 

Attaehment 

Dístal 

Attaehment 

Innervatíon 

Main Aetions 

Oeeipito- 
frontalis— 
frontal and 
oeeipital 
bellies 

Frontal— 
epieranial 
aponeorosis 
Oeeipital— 
soperior nuchal 
line 

Frontal—skin 
of forehead 
Oeeipital— 
epieranial 
aponeorosis 

Faeial 

Elevates 
eyebrovvs, 
vvrinkles skin 
of forehead 


(eontinoed) 
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IVIuscles of the faee (continued) 


Maseie 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main Aetions 

Orbicu!aris 

oculi 

Margin of orbit, 
medial palpebral 
ligament, and 
laerimal bone 

Skin around 
margin of 
orbit and 
tarsal plates 


eioses palpe- 
bral fissure 

Corrugator 

supercilii 

Frontal bone 

Skin superior 
to orbit 


VVrinkles skin 
above nose by 
drawing eye- 
brows medially 

Procerus 

Nasal bone and 
lateral nasal 
eartilage 

Skin of 
forehead 


VVrinkles skin of 
nose 

Nasalis 

Maxilla, nasal 
bone, and lateral 
nasal eartilage 

Alar eartilage, 
skin of fore- 
head 


Flares nostrils, 
wrinkles skin of 

nose 

Levator 
labii super- 
ioris alae- 
que nasii 

Maxilla 

Alar eartilage 


Flares nostrils 

Orbicularis 

oris 

Maxilla and 
mandible; skin 
around mouth 

Lips 


eioses mouth, 
protrodes lips 

Levator 

labii 

superioris 

Maxilla 

Skin of upper 
lip 


Opens mouth; 
elevates upper 
lip 

Depressor 
labii inferi- 
oris 

Platysma, body 
of mandible 

Skin of lower 
lip 


Opens mouth; 
depresses 
angle of mouth 

Boeeinator 

Pterygomandi- 
bular raphe; 
alveolar pro- 
eesses of maxilla 
and mandible 

Angle of 
mouth 


Presses eheek 
against teeth to 
keep food out 
of oral vestibuie 
when chewing 

Zygomati- 
cus major 

Zygomatie bone 



Opens mouth; 
elevates angle 

Zygomati- 
cus minor 


Skin of upper 
lip 


of mouth 

Levator 
anguli oris 

Infraorbital 

maxilla 

Angle of 
mouth 




(continued) 
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Muscles of the faee (continued) 


Muscle 

Proxìmal 

Attaehment 

Dìstal 

Attaehment 

Innervation 

Maín Aetions 

Depressor 
anguii oris 

Base of mandibie 



Opens mouth; 
depresses angle 
of mouth 

Risorios 

Faseia of parotid 
gland and skin of 
eheek 



Opens mouth 

Platysma 

Skin of supra- 
elavieolar region 

Mandible, skin 
of eheek and 
mouth, orbicu- 
laris oris 


Depresses 
mandible, 
tenses skin of 
neek 

Mentalis 

Body of 
mandible 

Skin of ehin 


Elevates skin of 
ehin; elevates 
and protrudes 
lower lip 



Supratrochlear 

nerve 


Proeems 


Supraorbital 

nerve 


Levator labii 
superioris 
alaeque nasii 


Zygomatieo- 
faeial nerve 


Levator iabii 
superioris 


Infraorbitai 

nerve 


Levator 
anguii oris 


Parotid 

duct 


Masseter 


Depressor 
angulí oris 


Mentalis 


Mentai 

nerve 


FIGtJRE 7-3. Anterior view of the faee showing the cutaneous 
branehes of the trigeminal nerve, mnseles of faeial eKpression, and 
eyelid (Image from Grant’s Atlas ofAnatomy.) 
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Vasculature of the faee 

(Figure 7-4) 


Vessel Origin Supplies/Gives Ríse To 

Arteríes 

Faeial 

External earotid 

Faee 

Labial (superior 
and inferior) 

Faeial 

Lips and nose 

Lateral nasal 

Nose 

Angolar 

Nose and inferior eyelid 

Soperfieial temporal 

External earotid 

Lateral aspeet of faee and temporai region 

Transverse faeial 

Superficial 

temporal 

Faee and parotid region 

Oeeipital 

External earotid 

Baek of head 

Posterior auricular 

Aoriele and area posterior to auricle 

Mental 

Inferioralveolar 

Chin 

Supraorbital 

Ophthalmie 

Forehead and sealp 

Supratrochlear 

Venous drainage parallels arterial supply. 


Lymphaties of the Head 

Lymphatie vessels from the head drain into deep eervieal 
lymph nodes, which drain to the jugular lymphatie trunk. 
Golleetions of lymphatie tissue—tonsils, are found near the 
opening of the anditory tube—tubal tonsils, between the 
anterior and posterior pillars of the oral eavity—palatine ton- 
sils, on the posterior aspeet of the tongue—lingual tonsils 
and on the posterior aspeet of the nasopharynx—pharyngeal 
tonsils. Together these accumulations of lymphatie tissue 
form Waldeyer’s Ring. 


Nerves of the faee 

(Figure 7-3) 


Nerve 

Orígin 

Structures Innervated 

Sensory 

Branehes of the Ophthalmie Nerve 

Supraorbital 

Frontai 

• Anterolateral sealp and forehead 

• Frontal sinus 

• Dpper eyelid 

Supratrochlear 

• Anteromedial sealp and forehead 

• Dpper eyelid 


(continued) 
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Nerves of the faee (continued) 


Nerve 

Origín 

Structures Innervated 

infratroehlear 

Nasoeiliary 

• Medial aspeet of both eyelids 

• Laerimal sae and caruncie 

• Lateral aspeet of nose 

Laerimal 

Ophthalmie 

• Conveys parasympatheties to the 
laerimal gland 

• Conjunctìva and skin of upper eyelid 

External nasal 

Anterior 
ethmoidal— 
braneh of 
nasoeiliary 

Majority of nose 

Branehes of the Maxillary Nerve 

Infraorbital 

Maxillary 

• Cheek, upper lip, lovver eyelid 

• Maxillary sinus and teeth 

Zygomatieofaeial 

Zygomatie 

Gheek 

Zygomatieotemporal 

Anterior aspeet of temporal region 

Branehes of Mandibolar Nerve 

Boeeal 

Mandibular 

• Cheek—skin and mucosa 

• Buccal gìngìvae 

Mental 

Inferior 

alveolar 

• Chin 

• Mucosa of lovver lìp 

Auriculotemporal 

Mandibular—2 
roots eneirele 
middle menin- 
geal artery 

• Posterioraspeetof temporal region 

• Anterior parts of ear, external auditory 
meatus and tympanie membrane 

• eonveys seeretomotor fibers to the 
parotid gland from the otie ganglion 

Branehesfrom Cervìcal Spinal Nerves 

Great auricular 

Anterior rami— 
C2 and C3 

• Angle of mandible 

• Lobe of ear 

• Parotid sheath 

Lesser oeeipital 

Sealp posterior to ear 

Greater oeeipital 

Posterior 
ramus—C2 

Sealp of oeeipital region 

3rd oeeipital 

Posterior 
ramus—C3 

Sealp of oeeipital and suboccipitai 
regìons 

Motor 

Branehes of the 
faeial nerve— 
temporal, 
zygomatie, buccal, 
mandibular, and 
eervieal 

Faeial (CNVII) 

Muscles of faeial expression 

Mandibular (V 3 } 

Trigeminal 

Muscles of mastieation 
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Additional Goneept 

Trigeminal Nerve 

Branehes of the trigeminal nerve (CN V) provide most 
sensory innervation of the faee. The three divisions of the 
trigeminal nerve are the ophthalmie (Vi), maxillary (V^)^ 
and mandibnlar (V 3 ) nerves. 


TEMPORAL REGION 


Temporal region strnetnre 


Structure 

Deseription 

Signífíeanee 

Temporal fossa 

• Boonded soperìorly 
and posterioriy 

by soperior and 
inferìortemporal lines 
of the parietal 
bones 

• Floor formed by 4 
bones that make up 

the pterion 

• Proximal attaehment of 
temporaiis 

• 4 bones forming pterion: 
frontal, parietal, temporal, 
and greater wing of 
sphenoid 

Infratempora! 

fossa 

• Boonded laterally by the 
zygomatie areh and 
mandible 

• Medial border: lateral 
pterygoid plate 

• Found posteriortothe 
maxìlla 

Gontains: 

• Part of temporalis 

• Medial and lateral 
pterygoid moseles 

• Pterygoid plexus of veins 

• Maxillary artery 

• Branehes of mandibolar 
nerve 


Additional Goneept 

The temporal region inelndes the temporal—snperior to 
the zygomatie areh and infratemporal fossae—inferior to 
the zygomatie areh. 

eiinieal Signifieanee 

Mandibnlar Nerve 

A needle is passed throngh the mandibnlar noteh of 
the mandible into the infratemporal fossa to anesthe- 
tize the mandibnlar nerve as it emerges from the eranial 
eavity. 
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Vasculature of the temporal region 


Vessel 

Oriain 1 Snpplies/Gives Ríse To 

Arteríes 

MaKÌIIary 

External earotid 

Supplies structures of the temporal 
region 

Deep auricuiar 

Maxillary— 

Supplies external aoditory meatus 

Anterior tympanie 

Ist part 

Supplies tympanie membrane 

Middle meningeal 


Supplies dura mater 

Inferior alveolar 


• Sopplies mandible, floor of mouth, 
gingivae, and mandibolarteeth 

• Gives rise to mental —supplies 
ehin 

Deep temporal 

Maxillary— 

Supplies temporalis 

Muscular 
(masseterie, 
buccal and ptery- 
goid branehes) 

2nd part 

Supply masseter, buccinator and eheek, 
and the medial and lateral pterygoids 

Posterior soperior 
alveolar 

Maxillary— 

3rd part 

Sopplies posterior maxillary teeth and 
gingivae 

Infraorbital 


• Sopplies lovver eyelid, laerimal sae, 
upper lip, and infraorbital region of 
faee 

• Gives rise to anteríor snperíor 
alveolar —sopplies anterior 
maxiliary teeth and gingivae 

Deseending 

palatine 


Supplies palate and gingivae 

Pharyngeal 


Supplies soperior aspeet of pharynx 

Sphenopalatine 


Supplies lateral nasal wall and 
septum 

Vessel 

Termination 

Draíns 

Veíns 

Pterygoid venous 
plexus 

Faeial and 
maxillary veins 

Structures in the infratemporal fossa 

Venous drainage generally parallels arterial supply in the temporal region. 


Additional Goneept 

The maxillary artery is divided into 3 parts by its relation 
to the lateral pterygoid mnsele. 











































CHAPTER7 


HEAD 217 


Nerves of the temporal region 


Nerve 

Orígin 

Structures Innervated 

Mandibular (V 3 ) 

Trigeminal 

• Sensory to structures in the temporal 
region 

• Branehes eonvey parasympathetie fibers 

• Motorto muscles of mastieation 

Buccai 

Mandibular 

• Gheek—skin and mucosa 

• Buccal gingivae 

Auriculotemporal 

• Posterior aspeet oftemporal region 

• Anterior parts of ear, external audi- 
tory meatus, and tympanie membrane 

• Gonveys seeretomotor fibers to the 
parotid gland from the otie ganglion 

Inferior alveolar 

• Porms inferior dental plexus that 
innervates mandibular teeth 

• Emerges from mental foramen as 
mental nerve 

Lingual 

• Anterior % of tongue and lingual 
gingivae 

• Gonveys seeretomotor fibers to the 
submandibular ganglion and subman- 
dibular and sublingual glands 

• Gonveys speeial sense of taste from 
anterior % of tongue to ehorda tympani 

Nerve to mylohyoid 

Inferioralveolar 

Mylohyoid 

Ghorda tympani 

Faeial 

• Reeeives taste fibers from anterior 
% of tongue from lingual nerve 

• Gonveys presynaptie parasympathe- 
ties from CN VII to lingual nerve 

Otie ganglion 

Innervated by 
inferior saliva- 
tory nucleus 

Postsynaptie fibers ride on the auriculo- 
temporal nerve to innervate the parotid 
gland 


PTERYGOPALATINE FOSSA 


Pterygopalatine fossa 

The pterygopalatine fossa is a small, inverted rain drop 
shaped fossa, which is positioned for aeeess to mnltiple areas 
of the head for distribntion of neurovascular elements. 


Structure 

Deseription 

Signifieanee 

Overall 

Borders: 

• Superior—greatervving 
of sphenoid 

Openings and communications: 

• Superior/anterior—orbit 
through inferior orbital fissure 


(continued) 
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Pterygopalatine fossa (continuedl 


Structure 

Deseríption 

Signifieanee 


• Anterior—maxilla 

• Inferior—pyramidal 
proeess of palatine 

• Medial—perpendieolar 
plate of palatine 

• Lateral—continuous with 
infratemporal fossa 

• Inferior/posterior—middle 
eranìal fossa through foramen 
rotundum 

• Medial—nasal eavity through 

sphenopalatine foramen 

• Lateral—infratemporal fossa 
throogh pterygomaxillarv 
fissure 

Contents 

Maxillary nerve 

• Enters fossa via foramen 
rotundum 

• Gives off zygomatie nerve in 
fossa—eonveys postsynaptìe 
parasympathetie fibers from 
pterygopalatine ganglion to 
laerimal nerve—to laerimal 
gland 

• Gives off pterygopalatine 
nerves that suspend ptery- 
gopalatine ganglìon—eonvey 
general sense through gang- 
lion to branehes of —supply 
nasal and oral eavities 

• Leaves fossa vìa infraorbital 
fissure and ehanges name to 
infraorbital nerve 

Pterygopalatine ganglion 

• Parasympathetie ganglion 

• Presynaptie innervation is from 
superior salivatory nucleus via 

the greater petrosal nerve — 

a braneh of CN VII 

• Greater petrosal joins the 
deep petrosal —sympathetie, 
to form the nerve of the ptery- 
goìd eanal 

• Aotonomies leave ganglion to 
innervate laerimal, nasal, and 
oral eavity giands 

Maxillary artery 

• Enters fossa via pterygo- 
maxillary fissore 

• Gives rise to following branehes 
in fossa: 

1. Posterior soperior alveolar 

2. Deseending palatine 

3. Sphenopalatine 

4. Infraorbital—gives rise to 
anterior superior alveolar in 
infraorbital eanal 
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ORAL REGION 


Oral region 

(Figure 7-4) 

The oral region includes the oral eavitya which extends to 
the palate superiorly and the palatopharyngeal fold posteri- 
orly^ tongne, teeth, and gingivae (gums).The oral eavity 
reeeives ingested snbstanees, begins digestion, and forms a 
bolus that ean be swallowed. 


Structure 

Deseríptíon 

Sígnífíeanee 

Oral vestibule 

Spaee betvveen the teeth 
and gingivae and the lips 

• Oral fissure —spaee betvveen 
upper and lovver lips, size 
varies by orbicularis oris and 
labial moseles 

• Lips —muscular folds 
surrounding oral fissure; upper 
lip sensory by V^, lovver by V 3 ; 
philtrum —vertieal groove in 
upper lip 

• Gheeks —eontain boeeinator 
muscles that function to keep 
food out of oral vestibule 
betvveen the occlusal surfaces 
of teeth 

Oral eavity 
proper 

Spaee eontained vvithin 
superior and inferior dental 
arehes —formed of the 
ma^illaryand mandibolar 
alveolarproeesses that 
eontain theteeth 

• Continuous posteriorly with the 
oropharynx 

• Spaee oeeopied by the tongue 

Gingivae 

(gums) 

• Mucous membrane 
eovered fibroos tissue 

• Adherent to alveolar 
proeesses and neeks of 
teeth 

• Mandibular gingivae innervated 
by buccal and lingual nerves 

• Maxillary gingivae innervated 
by greater palatine, 
nasopalatine, and superior 
alveolar nerves—anterior, 
middle, and posterior 

Teeth 

• Hard, enamel-eovered 

• Set in alveolar 
proeesses of maxilla 
and mandible 

• Possess erovvn, root, 
and neek 

• 32 total in adult: 6 
molars, 4 premolars, 2 
eanine, and 4 ineisors 
in eaeh dental areh 

• Used in mastieation 

• 20 deciduous teeth in ehildren 

• Maxillary teeth innervated by 
superior dental plexus, formed 
by branehes of V^ 

• Mandibular teeth innervated by 
inferior dental plexus, formed 
by branehes of V 3 


(eontinaedj 



















220 CL1NICALANAT0MYF0RY0URP0CKET 


Oral region (continued) 


Structure 

Deseríptíon 

Signífíeanee 

Tongue 

• Muscular organ, mostly 
eontained vvithin oral 
eavity proper 

• Divided into right and 
left halves by mídlíne 
groove 

• Possesses: 

• Root—posterior Vs 

• Body—anterior % 

• Apex—tip 

• Dorsum—site of 
lingoal papillae; 
vallate, foliate, 
filiform and fongiform 

• Inferior sorfaee—has 
iíngual frenulum 

• Fonetìons in mastieation, 
deglotition, artieolation and 
taste 

• V-shaped groove on dorsum— 
termínal groove dìvídes 
tongoe into anterior % and 
posterior i/s parts, eenter of 
groove possesses small pit— 
foramen cecum that vvas the 
opening of the thyroglossal 
duct in the embryo 

• Vallate, folìate, and fungìform 
papillae have taste buds 

• Lingual frenulum eonneets 
tongoe to floor of mouth 

• Innervation: 

• Motor—hypoglossal to all 
muscles except 
palatoglossos; pharyngeal 
plexus 

• Sensorytoanteriorys: 
general sense—lingoai, 
taste—ehorda tympani 

• Posterior Vs: general sense 
and taste— 
glossopharyngeal 

• Blood supply: lingual artery, 
veins parallel arteries 

Palate 

• Forms roof of oral 
eavity and floor of nasal 
eavities 

• Hard palate—bony 
anterior portion, formed 
by palatìne proeesses 
of maxilla and 
horizontal plates of 
palatine bones 

• Soft palate—moveable 
posterior portion of 
palate; anterior part— 
eomposed of palatìne 
aponeurosís, posterior 
part—muscular 

• Hard palate has 3 foramina: 

1 . ineisive fossa: eonveys 
nasopalatìne nerve to 
anterior aspeet of hard palate 

2. Greater palatine foramen: 
eonveys greater palatìne 
vessels and nerves to 
posterior aspeet of hard palate 

3. Lesser palatine foramen: 
eonveys lesser palatine vessels 
and nerves to softpalate 

• Soft palate; uvula assists in 
elosing oropharynx from 
nasopharynx dorìng svvallovvìng 

Temporo- 

mandibolar 

joint 

• Synovial joìnt 

• Articular dìsk vvith anterior and 
posterior bands divides the 
joint eavity into 2 separate 
eompartments 


(eontinoed) 
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Oral region (continuedl 


Structure 

Deseription 

Signifieanee 


• Betvveen head of 
mandible wìth 
mandibularfossa and 
articulartubercle of the 
temporal bone 

• Joint supported by a strong 

lateral ligament —a 

thiekening of the joint eapsole 
and by 2 extrinsic ligaments: 

(1) stylomandibnlar 
ligament and (2) spheno- 
mandibnlar ligament 

• Movements: elevation, 
depression, protrosion, 
retrosion, and side-to-side 
grinding movements 


eiinieal Signifieanee 

Temporomandibolar Joint 

The temporomandibular joint may beeome arthritie, lead- 
ing to problems with dental occlusion and joint elieking 
(erepitns). 



Frontal sinus 


sinus 
Pharyngeal tonsil 

Auditory tube 

Palatoglossal 
areh 

Palatine tonsil 


areh 

Epiglottis 


Nasal 

eonehae 


Hypophysial fossa 


Hard 
palate 

Genioglossus 


Mandible 


Vestibular 
Ventriele 
Voeal fold 


FIGURE 7-4. NasopharynK, oropharynK, and laryngopharynx. 
(From Moore KL, Agur AMR. Essential dinieal Anatomy. 3rd ed. 
Baltimore: LippineottWilliams &Wilkinsj 2007:621.) 
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Deep Lingual Veins 

The deep lingual veins on the inferior snrfaee of the tongne 
provide a rapid entry for drngs, such as nitroglyeerin for 
treatment of angina peetoris. 

Tongue Tied 

An overlarge lingual frenulum (tongue tie) interferes with 
tongue movement and speeeh. Freneetomy may be per- 
formed to free the tongne. 

Salivary glands 

There are three pairs of salivary glands: 

■ parotid 

■ submandibular 

■ sublingual 

All glands reeeived seeretomotor fibers from the parasym- 
pathetie nervons system. They fnnetion to prodnee saliva, 
which binds ingested foot into a bolus and begin the diges- 
tive proeess. 


Gland 

Deseription 

Signifieanee 

Parotid 

• Possesses tough faseial 
sheath— parotid sheath 

• Loeated anteroinferior to 
external aoditory meatus 

• Parotíd duct passes 
anteriorly to eonvey 
seeretions into the oral 
eavity near the 2nd maxillary 
molar 

• Parasympathetie 
innervation from eells in 

otie ganglion reaeh 
target via 

auriculotemporal nerve 

• Sympathetie innervation 
from earotid plexus 
inhibit seeretion 

• Sensory innervation via 
auriculotemporal nerve 

Submandibular 

• Loeated deep to body of 
mandibie 

• Submandibular duct 

passes anteriorly to eonvey 
seeretions into the oral 
eavity on the sorfaee of 
sublingual papilla — 
loeated on either side of the 
lingoal frenulum 

• Parasympathetie 
innervation from eells in 
the submandibular 
ganglion reaeh target 
via the lingoal nerve 

• Sympathetie innervation 
from earotid plexus 
inhibit seeretion 

Sublingual 

• Loeated betvveen the 
mandible and genioglossos 
mosele in floor of mouth 

• Convey seeretions into oral 
eavity via moltiple 
sublingual ducts 
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eiinieal Signifieanee 
Sialography 

In a sialography, eontrast is injeeted into the submandibular 
duct to reveal the duct and some of the seeretory units of the 
gland. 

Maseles of mastìeation 


Masele 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main 

Aetions 

Temporalis 

Temporal fossa 

Goronoid 
proeess of 
mandible 

Mandibolar 

Elevate and 
retraet mandible 

Masseter 

Zygomatie areh 

Lateral aspeet 
of angle and 
ramus of 
mandible 


Elevate 

mandible 

Medial 

pterygoid 

Medial sorfaee 
of lateral 
pterygoid plate 

Medial aspeet 
of angle and 
ramus of 
mandible 


Elevate 
mandible, 
produces side- 
to-side grinding 
motion 

Lateral 

pterygoid 

Lateral sorfaee 
of lateral 
pterygoid plate 

Disk of 

temporomandi 
bu!ar jointand 
eondyloid 
proeess of 
mandible 


Protrudes 
mandible, side- 
to-side grinding 
motion 


Additional Goneept 

The masseter and medial pterygoid essentially form a 
sling attaehed to the angle of the mandible that elevates the 
mandible. 


Extrinsic mnseles of the tongoe 

(Figure 7-4) 


Extrinsic 

Mnsele 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervatíon 

Maín 

Aetions 

Genioglossus 

Superior 
mental 
spine of 
mandible 

Dorsum of 
tongue and 
hyoid 

Hypoglossal 

Depresses, 
protrudes and 
moves tongoe 
from side to 
side 

Hyoglossus 

Hyoid bone 

Lateral aspeet 
of tongoe 

Depresses and 
retrodes tongoe 


{continued) 
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Muscles of the tongue (continuedl 


Extrínsic 

Muscle 

Proxímal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main 

Aetions 

Styloglossus 

Styioid 

proeess 



Retrudes 
tongue, 
elevates sides 

Palatoglossos 

Palatìne 

aponeurosis 

Dorsum of 
tongue 

Pharyngeal 

plexus 

Dravvs soft 
palate and 
tongue together 


Additional Goneept 

The intrinsie mnseles of the tongue—superior and infe- 
rior longitndinalj transverse, and vertieal—have no bony 
attaehments and fnnetion to alter the shape of the tongue; 
they are all innervated by the hypoglossal nerve. The 
extrinsic muscles of the tongue alter the position of the 
tongue. 


Muscles of the palate 


Muscle 

Proxímal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main 

Aetíons 

Tensor 

palati 

Seaphoid fossa 
betvveen medial 
and lateral 
pterygoid plates 

Palatine 

aponeurosis 

Mandibolar 

(Va) 

• Tenses soft 
palate and 
opens audi- 
tory tube 
during swal- 
lowing 

• ehanges 
direetion of 
pull by wrap- 
ping around 
hamulus of 
medial ptery- 
goid plate 

Levator 

palati 

Carti!age of 
aoditory tube 


Pharyngeal 

plexus 

Elevates soft 
palate 

Palatoglos- 

sus 

Paiatine 

aponeorosis 

Tongue 


Draws soft 
palate and 
tongue together 

Paiatopha- 

ryngeus 


Pharynx 


Tenses soft 
paiate, elevates 
pharynx 

Musculus 

uvulae 


Uvula 


Elevates uvula 
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Additional Goneept 

The palatoglossus and palatopharyngeus are eovered by 
mucosa and are often referred to as the anterior and poste- 
rior pillars in dentistry. Between them lies the tonsillar fossa 
for the palatine tonsil. 

NOSEANDEAR 


Nose 

(Figure 7-4) 

The nasal apparatns inelndes the external nose, nasal eavi- 
ties, and paranasal air sinnses. It functions in olfaetion, res- 
piration, filtration and hnmidifieation of inspired air. 


Structure 

Deseriptíon 

Signífíeanee 

External nose 

• Composed of a dorsum 
(bridge) and apex (tip) 

• Nares(nostrils)—^are 
bounded lateraliy by the 
alae of the nose and 
medially separated by the 
nasal septum; open into 
the nasal eavities 

• Possesses bony and 
eartilaginoos parts 

• Bony skeleton; 

• Nasal bones 

• Frontal bone—nasal part 
and nasal spine 

• Nasal septum 

• Maxillae—frontal proeess 

• Cartilaginous skeleton: 

• Lateral eartilages (2) 

• Alar eartilages (2) 

• Septal eartilage 

Nasa! eavìties 

• Mucosal-lined eavities 
separated by nasal 
septom 

• Soperior Vs is 
olfaetory—eontains 
olfaetory reeeptor eells 

• Inferior % is respira- 
tory 

• Arterial supply: 
sphenopalatine, 
ethmoidal (anterior and 
posterior), greater pala- 
tine, soperior labial, 
and branehes of the 
faeial arteries 

• Veins parallel the arteries 

• Sensory innervation is 
via nasopalatine, 
greater palatine, and 
anterior ethmoidal 

nerves 

• Nasal septum eomposed of; 
perpendieolar plate of ethmoid, 
vomer, and septal eartilage 

• Lateral vvalls possess 
superíor, middle, and 
inferior nasal eonehae —aet 

as torbinates 

• Spaees inferior to eonehae— 

superior, middle, and 
inferior meatuses 

• Spaee soperior to superior 
eoneha is sphenoethmoidal 
reeess 

• The nasal eavities are 
continuous vvith the 
nasopharynx posteriorly at the 

ehoanae 


(continuedj 
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Nose (continuedj 


Structure 

Deseriptíon 

Sígnifíeanee 

Paranasal 

sinuses 

Extensions of the nasal 
eavity into the surround- 
ing bones: 

• Frontal 

• Ethmoidal—divided 
into anterior, middle, 
and posterior air eells 

• Sphenoidal 

• Maxillary 

Function as resonant ehambers 
for the voiee and in lightening the 
skull 


eiinieal Signifieanee 

Bloody Nose 

Kiesselbaeh’s area is an area on the anterior aspeet of the 
nasal septnm where all five arteries snpplying the nasal eav- 
ity anastomose. It is an area from which may eome profnse 
bleeding. 

Devìated Septom 

The nasal septnm is usually deviated to one side or the 
other, either natnrally or as a result of trauma. Deviation ean 
be eorreeted if it is severe and interferes with breathing or 
exacerbates snoring. 

Additional Goneept 

The meatnses and sphenoethmoidal reeess are spaees 
that communicate with sinnses where structures empty into 
the nasal eavity: 

■ sphenoethmoidal reeess: sphenoid sinus 

■ superior meatus: posterior ethmoid air eells 

■ middle meatus: middle ethmoid air eells onto the ethmoid 
bulla—an expanded ethmoid air eell in the meatns; ante- 
rior ethmoid air eell and maxillary sinus into the semilu- 
nar hiatus—a depression surrounding the ethmoid bulla; 
frontal sinus via frontonasal duct into the infundibulum— 
leads to the semilunar hiatus 

■ inferior meatus: nasolaerimal duct 

Ear 

(Figure 7-5) 

The ear is divided into e^ternal, middle, and inner parts. 
The external and middle ear transfer sound to the inner ear. 
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The inner ear eontains the organs of hearing and equilib- 
rium. 


Part 

Deseríptíon 

Sígnífíeanee 

External 

• Composed of aoriele 
and external aoditory 
meatos —bony eartì- 
iaginojs S-shaped tube 

• Innervated primarily by 
auricuiotemporal and 
great auricular nerves 

• Arterial supply: poste- 
rior auricular and 
sjperfieial temporal 
arteries 

• Veìns parallel arteries 

• Auricle funnels sound into external 
auditory meatus 

• Externai auditory meatus: 

• Ends at tympanie membrane 
(eardrum)—border betvveen 
external and middle ear 

• Filled with hairs and cerumen (wax) 

Mìddle 

• Air-filled ehamber 
betvveen the tympanie 
membrane and inner ear 

• Connected to nasophar- 

ynx by aodítory tube 

and mastoid air eells 
through aditus 

• Contaíns malleus, 
íncus, and stapes 

• Stapedius and tensor 
tympani eonneetto 
stapes and malleos, 
respeetively 

• ehorda tympaní trav- 
els through middle ear 
eavity 

• Auditory tube equalizes middle ear 
pressure with atmospherie pressure 
for optimal hearing 

• Tympanie membrane vibrations are 
transferred along the malleus, incus 
and stapes—the movement of the 
stapes ìn the oval window transfers 
the vibration to the ìnner ear 

• Stapedius and tensortympani 
dampen sound—innervation: 
stapedius—CN VII, tensortympani— 
CNV 

Inner 

• Spiraling series of peri- 
lymph-eontaining ehan- 
nels throjgh the petrous 
part of temporal bone— 
bony labyrinth eontains 
endolymph-fìlled mem- 
branous labyríntb 

• Organs of membranous 
iabyrìnth: saccule, utri- 
ele, semieìreolar eanals 
(3), and eoehlea 

• Cochlea is innervated 
by the eoehlear division 
of CN VIII 

• Saccule, utricle, and 
semicircular eanals are 
innervated by the 
vestibular division of 

CN VIII 

• Saccule and utricie: loeated in 
vestibole of bony labyrinth; eontain 
macula —reeeptor organ that 
responds to ehanges in head position 

• Semicircular eanals: 3 on eaeh 
side, eontain erista ampullari — 

reeeptor organs that respond to 
head aeeeleration 

• Goeblea: transduces vibratìons of 
stapes in ovai window to excitation 
of CN VIII using organ of Gorti — 
reeeptor organ of membranous 
labyrinth for hearing 
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externaí 
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P ha ry ngoty m pa n lc 


tube 


Anteríor víew 


FIGTJRE 7-5. Anatomy of ear. (From Dudek RW, Louis TM. 
High-Yield Gross Anatomy. 3rd ed. Baltimore: Lippineott Williams & 
Wilkins; 2008:302.) 

eiinieal Signifieanee 
Ear infeetion 

Otitis media, an infeetion of the middle ear eavity, ean be 
seeondary to an upper respiratory traet infeetion. The 
bnlging, red tympanie membrane may perforate as a result 
of pressure from infeetion or trauma. 


ORBIT 


Orbit strnetnre 

(Figures 7-3 and 7-6) 

The orbits are a pair of bony, pyramidal-shaped eavities in 
the faee that eontain: 

■ eye 

■ extraocular muscles 

■ laerimal apparatus 

■ neurovascular elements 
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Orbit structure (continued) 


Structure 

Deseription 

Signifieanee 

Orbit 

Bony vvalls: 

• Soperior—orbital part 
of frontal and lesser 
wing of sphenoid 

• Inferior—maxilla and 
zygomatie and palatine 

• Medial—ethmoid and 
frontal, laerimal and 
sphenoid 

• Lateral—frontal proeess 
of zygomatie and greater 
wing of sphenoid 

Apex: optie eanal 

Base: orbital margin 

• Superiorwall eontains fossa 
for laerimal gland 

• Medial wall eontains laerimal 
groove and fossa for laerimal 
sae 

• Inferior wall is separated from 
lateral by inferior orbital fissore, 
which eonveys the continuation 
of the maxillary nerve 

• Optie eanal eonveys the optie 
nerve (CN II) 

Palpebrae 

(eyeiìds) 

• Outer sorfaee—thin skin 

• lnnersurface—palpe- 
bral eonjonetiva 

• Middle—orbieolaris 

oculi and tarsal plates: 
superior and inferior 
and tarsal glands 

• Medial and lateral 
palpebral lígaments 
attaeh tarsal plates to 
orbit 

• Eyelashes and eiliary 
glands 

• Laerimal puncta open 
on summìt of laerimal 
papilla on the upper 
and lower eyelids 

• Orbital septum —an 
extension of periosteum 
that eonneets to the 
tarsal plates 

• Overall: the eyelids proteet and 
moisten the eye, sweeping 
laerimal seeretions inferomedi- 
ally toward medial eanthos of 
eye 

• Tarsal plates strengthen eye- 
lids and aet as skeleton; the 
superiortarsal muscle attaehes 
to superiortarsal plate 

• Tarsal glands assoeiated with 
tarsal plates seerete lipids to 
prevent eyelids from stieking 
together and leaking of 
laerimal fluid 

• Palpebral ligaments provìde 
attaehment for orbicularis oculi 

• Orbital septum helps stop the 
spread of infeetion and main- 
tains the orbital fat in plaee 

Eye 

• 3 layers of eyeball: 

1 . Outer—fibroos: 
selera and eornea 

2. Middle—vaseolar: 
ehoroid, eiliary body 
eomposed of eiliaris 
and eiliary proeesses 
and iris that eontains 
dilator pupillae and 
sphineter pupillae 

• Outer layer: selera —white, 
opaque posterìor %, fibrous 
skeleton of eye; eornea — 
anterior Vs, transparent, avas- 
cular part of refraetive media 

• Middle layer: ehoroid —eon- 
tains blood vessels; eiliary 
body —eontraetion of eiliaris 
by CN III parasympatheties 
produces aeeommodation, 
eiliary proeesses seerete 


(eontinned) 
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Orbit structure (continuedj 


Structure 

Deseriptíon 

Signifieanee 


3. Inner—retina: 
divided into outer 
pigmented layer and 
inner neural layer 

• Spaees vvithin eyeball 
divided into 3 parts: 

1. Anteriorehamber— 
betvveen eornea and 
iris 

2. Posterior ehamber— 
betvveen iris and lens 

3. Vitreous body—fiils 
area posterior to lens 

• Lens—^flexible avaseolar 
part of refraetive media 
of eye; surrounded by 
lens capsule that is 
tensed by suspensory 
ligaments 

aqueous humor and via 
sjspensory ligaments hold the 
iens; iris —eontinoally varies 
in size to alter size of pupiL 
dilator under sympathetie eon- 
trol, and sphineter under 
parasympathetie eontrol (CN III) 

• Ìnner layer: retina inner neural 
layer eontains photoreeeptors 
and the ganglion eells that form 
CN II, ends anteriorly at ora 
serrata; area of highest visual 
acuity— macula lutea the een- 
ter of vvhieh has a small pit— 
fovea eentralis, loeated at the 
eenter of the visual axis; optie 
disk is a blind spot medial to 
macula lutea vvhere CN II 
leaves the eye and the eentral 
artery of the retina enters 

Laerimal 

apparatus 

• Laerìmal glands — 

loeated in the fossa for 
the laerimal gland 

• Laerìmal ducts — 

empty into superior 
fornÌK 

• Laerìmal canalículi 

eonvey tears to the 

laerimal sae vìa eapil- 
lary aetion 

• Laerimal glands —prodnee 
iaerimal seeretions (tears); 
seeretomotor from faeial nerve 
parasympatheties, sympathet- 
ies inhibit production 

• Laerimal ducts —eonvey 
laerimal seeretions to conjunc- 
tival sae 

• Laerimal sae ìs the dilated 
proximal end of the 
nasolaerimal duct that eon- 
veys laerimal seeretions to the 
inferior nasal meatus 


Additional Goneept 

Conjunctiva 

The conjunctiva is a mucous membrane that is loosely 
adherent to the selera, known as bulbar conjunctiva, where 
it is invested with blood vessels and on the inner snrfaee of 
the eyelids as palpebral eonjnnetiva. At the medial ean- 
thus of the eye—the junction of the upper and lower eyelids 
on the medial side, the remnant of a human nietitating 
membrane is evident as a semilnnar fold of eonjnnetiva.The 
semilnnar fold lines the laerimal lake, at the eenter of 
which is an elevation, the laerimal earnnele that fnnetions 
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Branehes of retinal vessels 


Maeyla 


FIGIJRE 7-6. Retina. (From Dndek RWj LonisTM. High-Yield Gross 
Anatomy. 3rd ed. Baltimore: LippincottWilliams & Wilkins; 2008:298.) 

to push the laerimal seeretions to the edge of the lake so that 
they ean be removed by laerimal canaliculi. The lines of 
refleetion between bulbar and palpebral eonjnnetiva are the 
superior and inferior forniees. The conjunctiva line a sae, 
the eonjnnetival sae the opening of which is the palpebral 
fìssnre—the spaee between the upper and lower eyelids. It 
is into this sae that eontaet lenses are inserted and eyedrops 
deposited and into the snperior fornix of the sae where 
laerimal seeretions are emptied via excretory ducts. 

eiìnìeal Signifieanee 
Blowout Fracture 

A blow to the orbit is most likely to fraetnre the relatively 
thin inferior and medial ^alls, leading to a blowout fracture 
with the stronger bony margin intaet. 

Exophthalmos 

Tamors within the orbit or deposition of retrobnlbar fat (as 
in Grave’s disease) produce exophthalmos or protrusion of 
the eye. 
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Conjunctivitis 

The conjunctiva is eolorless except when its vessels are 
dilated (bloodshot eyes) or inflamed from infeetion (eon- 
jnnetivitis, or pinkeye). 


Extraocular maseles 

(Figures 7-7 and 7-8) 


Muscle 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervation 

Maín 

Aetíons 

Levator 

palpebrae 

soperioris 

Lesser wing of 
sphenoid 

Superiortarsa! 
plate, skin of 
upper eyelid 

Oeolomotor 
and sympa- 
theties— 
superior 
tarsal muscle 

Elevate upper 
eyelid 

Soperior 

rectus 

Common tendi- 
nous ring 

Anterior hemi- 
sphere of 
selera 

Oeolomotor 

Elevates, 
addoets, and 
medially 
rotates eye 

Inferior 

rectus 




Depresses, 
adducts, and 
laterally rotates 
eye 

Medial 

rectus 




Adducts eye 

Lateral 

rectus 



Abdoeens 

Abducts eye 

Superior 

oblique 

Sphenoid 

Passes anteri- 
orly through 
troehlea, 
ehanges diree- 
tion and 
attaehes to 
posterior 
hemisphere of 
selera 

Troehlear 

Depresses, 
abducts, and 
medially 
rotates eye 

Inferior 

oblique 

Anterior aspeet 
of floor of orbit 

Posterior 
hemisphere of 
selera 

Oeolomotor 

Elevates, 
abducts, and 
laterally rotates 
eye 


Additional Goneept 
SuperìorTarsal Muscle 

The anterior-most fibers of levator palpebrae superioris 
are smooth muscle—the superior tarsal muscle. This 
smooth muscle eomponent is primarily responsible for 
keeping the upper eyelid raised. 
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Medial 

rectus 


eilíary 

ganglíon 


Levator palpebrae 
saperlohs 

Saperlor oblique 


Optie nerve in sheath 
transversing optie eanal 

Tendinous ring 

Superior orbital flssure 

Oculomotor nerve 
(CN III) 


Troehlear 
nerve 
(CN IV) 

Pons 


Superior 
/ rectus 


Abducent 

nerve 


Trigeminal 
gangllon 
(CN V) 


Lateral 

reetas 


Inferior 

obllque 


Inferlor 

rectus 


(CN VI) 


FIGtJRE 7-7. Innervation of mnseles of eyeball.The oenlomotor (CN 
ni), troehlear (CN IV), and abdneent (CNVI) nerves are distribnted 
to the mnseles of the eyeball. The nerves enter the orbit throngh the 
snperior orbital fissiire. CN IV snpplies the snperior oblique, CN VI 
supplies the lateral rectus, and CNIII snpplies the remaining five mus- 
eles. (From Moore KL, Dalley AF. Clinically Oriented Anatomy. 5th ed. 
Baltimore: Lippineott Williams &Wilkins; 2006:970.) 
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FIGIJRE 7-8. Eye movements. Large arrows indieate the direetion 
of eye movements caused by the various extraocular muscles. Small 
arrows indieate either intorsion (medial rotation of the snperior pole 
of the eyeball) or extorsion (lateral rotation of the snperior pole of 
the eyeball). lO = inferior oblique, LR = lateral rectus, SO = supe- 
rior oblique, MR = medial rectus, IR = inferior rectus. (From 
Dudek RW, LouisTM. High~Yield GrossAnatomy. 3rd ed. Baltimore: 
Lippineott Williams &Wilkins; 2008:289.) 
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eiinieal Signifieanee 
Eye Movements 

The medial walls of the orbits are parallel; therefore, the axis 
of the eye is not in line with the axis of the orbit. The reeti 
mnseles attaeh via a eommon tendinons ring at the apex of 
the orbit and so prodnee unwanted movements of the eye 
when they eontraet—adduction and rotation. The snperior 
and inferior oblique mnseles offset the rotation and adduc- 
tion of the eye by the reeti to get a more straightforward ele- 
vation or depression. 

Faseial Sheath of the Eyeball 

The eye is surrounded by the faseial sheath of the eyeball, 
which forms a “soeket” into which the eyeball sits and that 
is attaehed to and piereed by the extraocular muscles. 
Extensions of the sheath are attaehed to the orbit as medial 
and lateral eheek ligaments that limit addnetion and 
abduction of the eye. The eheek ligaments blend with the 
faseia of the inferior rectus and inferior oblique muscles to 
form the suspensory ligament of the eyeball, a hammoek- 
like sling that snpports the eye.The faseial sheath of the eye- 
ball forms the soeket into which a prosthetie eye is inserted, 
still allowing for relatively natnral movement beeanse of the 
eonneetion to the extraocular muscles. 

Mnemonie 

To reeall the innervation pattern of the extraocular muscles 
use this “formula”: 

[SO^LRg]^ Superior Oblique by CN IV; Lateral Rectus by 
CNVI and all the rest by CN III. 


Vasculature of the orbit 


Vessel 

Origin 

Snpplies/Gives Rise To 

Arteríes 

Ophthalmie 

Internal earotid 

Supplies structures of orbit, faee, 
and sealp 

Gentral artery 
of the retina 

Ophthalmie 

Supplies retina 

Supraorbital 

Supratrochlear 


Supplies forehead and seaip 

Dorsal nasal 


Supplies nose 


(continued, 
















Vasculature of the orbit (continued) 


Vessel 

Origin 

Snpplies/Gíves Rise To 

Laerimal 


Sopplies eyelids, conjunctiva, and 
laerimal gland 

Ethmoidal (anterior 
and posterior) 

Sopplies ethmoidal air eells and 
nasal eavity 

Posterior eiliary 
(short and long) 

Sopplies middle layer of eye 

Anterior eiliary 

Vessel 

Termínation 

Drains 

Veins 

Seleral venous 
sinus 

Vortieose vein 

Aqueous humor from anterior 
ehamber 

Vortieose 

Ophthalmie veins 

Middle layer of eye 

Gentral vein 
of the retina 

Cavernous sinus or 
inferior ophthalmie 
vein 

Retina 

Superior 

ophthalmie 

Cavernous sinus and 
the inferior 
ophthalmie also 
drains into the ptery- 
goid venous plexus 

Eye and orbit 

Inferior 

ophthalmie 


Nerves of the orbit 

(Figure 7-7) 


Nerve 

Orígín 

Structures Innervated 

Frontal 

Ophthalmie 

Llpper eyelid, sealp, and forehead via two 
terminal branehes—supraorbital and 
supratrochlear 

Nasoeiliary 

Ophthalmie 

Eye, faee, and nasal eavity 

Ethmoidal 
(anterior and 
posterior) 

Nasoeiliary 

Sphenoid and ethmoid air eells and 
nasal eavity 

Long eiliary 

• Eye 

• Oonveys sympatheties to iris and sen- 
sation from eornea 

Short eiliary 

eiliary ganglion 

• Eye 

• Oonveys sympatheties and parasympa- 
theties from CN III to iris and eiliaris 

Laerimal 

Ophthalmie 

• eonveys parasympatheties to the 
laerimal gland from V^ 

• Conjunctiva and skin of upper eyelid 

eiliary ganglion 

Innervated by 
aeeessory oculo- 
motor nucleus 

• Presynaptie parasympatheties are eon- 
veyed via CN III 

• Postganglionies are eonveyed via 
short eiliary nerves to eiliaris and 
sphineter pupillae 
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PARASYMPATHETie GANGLIA IN THE HEAD 

Parasympathetie ganglia in the head 


Ganglia 

Afferents 

Efferents 

eiliary 

Aeeessory oeolomotor 
nucleus via CN III 

Postsynapties innervate sphineter 
popillae and eiliaris 

Otie 

Inferior salivatory nucleus 
via CN IX 

Postsynapties innervate parotid 
gland 

Pterygopalatine 

Superior salivatory 
nucleus via CN VII 
braneh—greater petrosal 
nerve 

Postsynapties innervate oral and 
nasal mucosa and the laerimal 
gland 

Submandibular 

Superior salivatory 
nucleus via CN VII 
braneh—ehorda tympani 

Postsynapties innervate the sub- 
lingual and submandibular glands 


Mnemoníe 

The aeronym C-0-P-S is a useful way to remember the four 
parasympathetie ganglia of the head. 














INTRODUCTION _ 

The neek snpports the head and eonneets it to the trunk. 
It not only houses organs of its but serves as a pas- 

sageway for structures coursing between the head and 
trunk. 

NECK 

Skeleton of the Neek 

The skeleton of the neek eonsists of the seven eervieal ver- 
tebrae—presented with the baek, the sternnm—presented 
with the thoraK, the elavieles—presented with the upper 
limb and the hyoid bone. 

The hyoid bone does not articulate with any other bones. 
It fnnetions primarily as a muscle attaehment for mnseles of 
the tongue and larynx. 

eiinieal Signifieanee 
Hyoid Fraetore 

Fraetnres of the hyoid are eommon in persons who are 
strangled. The result is an inability to elevate the hyoid, 
which makes swallowing and the prevention of ingested sub- 
stanees from entering the ainvay diffìenlt. 



Faseia and spaees of the neek 

(Figure 8-1) 

The neek is surrounded by a fatty layer of snperfieial fas- 
eia; the deep faseia of the neek divides it into eompart- 
ments, faeilitates movement, and determines the spread of 
infeetion. 
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Faseia and spaees of the neek lcontinued) 


Structure 

Deseription 

Superficial eervieal faseia 

• Overlies the deep eervieal faseia 

• Gontains the platysma 

• Contains neurovascular, lymphatie, 
and fat 

Deep Gervíeal Faseia 


Investing 

• Surrounds entire neek like a sleeve 

• Splits to enelose the sternoeleidomastoid 
and trapezios moseles and submandibular 
and parotid gland—forms fibroos 
capsule 

• Continuous with nuchal ligament 

Prevertebral 

• Eneloses the vertebral eolomn, longus eoli, 
sealenes—anterior, middle and posterior, longus 
eapitis, and deep eervieal moseles 

• An extension of prevertebral faseia forms the 
axíllary sheath —that surrounds the axillary 
vessels and braehial piexus 

Pretraeheal 

• Eneloses the infrahyoid moseles, thyroid gland, 
traehea, and esophagus 

• Continuous with boeeopharyngeal faseia 

Garotid sheath 

• Eneloses the eommon earotid artery, internal 
jugular vein, and vagus nerve 

• Composed of contributions from investing, 
prevertebral and pretraeheal faseia 

Buccopharyngeal faseia 

• Eneloses the pharynx 

• Continuous with pretraeheal faseia 

Spaees of the Neek 


Retropharyngeal spaee 

• Between prevertebral and boeeopharyngeal 
faseia 

• Subdivided byalarfaseia 

• Permits movement of the viseera during 
swallowing 

• Also ealled—danger spaee, beeaose it is a 
pathway for infeetion to spread between the 
neek and posterior mediastinom 
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Oeeipital 

bone 


Pharynx 
Mandible 
Hyoid 

Investing faseia 
Larynx 



Syperfieial eervieal 
faseia (subcutaneous 

tissue) 

Pretraeheal 

faseia 

Traehea 


Manubrium 
of sternum 


Medial view 



Anterior longitudinal 

ligament 

Body of vertebra 

Buccopharyngeal faseia 

Intervertebral dise 

Longus eolli muscle 

Prevertebral faseia 

Pharynx 

Pharyngeal muscle 
Retropharyngeal spaee 


FIGTJRE 8-1. Seetions of head and neek demonstrating eervieal 
faseia. (From Moore KL, Dalley AF. Clinicálly Oriented Anatomy. 
5th ed. Baltimore: Lippineott Williams & Wilkins; 2006:1050.) 












































240 CL1NICALANAT0MYF0RY0URP0CKET 


Regions of the neek 

(Figures 8-2, 8-3, and 8-6) 

The neek is divided into four regions. 


Region 

Deseriptìon and Gontents 

Anterior eervieal 
(anteriortriangle of 
the neek) 

• Borders: 

• Anterior—midline of neek 

• Posterior—anterior border of sternoeleido- 
mastoid 

• Inferior—jonetion of midline of neek and 
sternoeleidomastoid 

• Soperior—mandible 

• Roof—investing layer of deep eervieal faseia 

• Floor—pretraeheal faseia investing pharynx, 
larynx, and thyroid 

• Nerves in region: 

• Transverse eervieal—sensory to skin of region 

• Hypoglossal—sopplies tongue 

• Vagus 

• Glossopharyngeal 

• Arteries in region: 

• Common earotid—terminate in region to 
form internal and external earotid 
arteries 

• Internal earotid—no branehes in neek; enter 
cranium via earotid eanal 

• External earotid—terminates as maxillary and 
soperfieial temporal arteries; before termina- 
tion gives: 

1. Aseending pharyngeai 

2. Oeeipital 

3. Posterior auricular 

4. Soperior thyroid 

5. Lingoal 

6 . Faeial 

• Veins in region: 

• Internal ]ugular—begins at jugular foramen as 
continuation of sigmoid sinus, joins subclavian 
to form braehioeephalie vein, reeeives—inferior 
petrosal sinus, faeial, lingual, pharyngeal, and 
thyroid veins—superior and middle 

• Anterior jugular 

• Subdivided by digastrie and omohyoid into: 

• Submental triangle—unpaired; betvveen 
anterior bellies of digastries, mandibular 
symphysis and hyoid; eontains—submental 
nodes 


(continued) 
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Regions of the neek (continuedl 


Region 

Deseríption and Gontents 


• Submandìbular trìangle—betvveen mandible 
and anterior and posterior bellies of digastrie; 
eontains—submandibular gland and nodes, 
hypoglossal nerve (CN XII}, faeial artery, and 
vein 

• Carotid triangle—betvveen superior belly of 
omohyoid, posterior belly of digastrie, and 
anterior border of sternoeleidomastoid; 
eontains—eommon earotid arterYand branehes, 
vagus, spinal aeeessory and hypoglossal 
nerves, eervieal plexus, thyroid gland, larynx, 
pharynx, and eervieal nodes 

• Moseolar triangle—betvveen superior belly of 
omohyoid, anterior border of sternoeleido- 
mastoid, and mìdline of neek; eontains— 
infrahyoid moseles, thyroid, and parathyroid 
glands 

Lateral eervieal 
(posterior triangle of 
the neek) 

• Borders: 

• Anterior—posterior border of sternoeleido- 
mastoid 

• Posterior—anterior border of trapezius 

• Inferior—elaviele 

• Superior—junction of sternoeleidomastoid 
and trapezios 

• Roof—investing layer of deep eervieal 
faseia 

• Floor—prevertebral layer of deep eervieal 
faseia that eovers the middle and posterior 
sealenes, levator seapolae, and splenius 
eapitis 

• Nerves in region: 

• Spinal aeeessory (CN XI}, suppiies sternoeleido- 
mastoid and trapezius 

• Braehial plexus—roots and trunks, supplies 
upper limb 

• Suprascapular nerve—supplies supra- and 
infraspinatus 

• Cervical plexus—C1-C4: give rise to phrenie 
nerve (C3-C5) that supplies the diaphragm, 
ansa eerviealis that supplies infrahyoid muscles, 
and cutaneous branehes: lesser oeeipital, great 
auricular, transverse eervieal, and supra- 
clavicular, emerge from nerve point of the 
neek —a quarter-sized area midvvay along the 
posterior border of sternoeleidomastoid 


(continued) 
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Regions of the neek (continued) 


Region 

Deseriptíon and Gontents 


• Arteries in region: 

• Transverse eervieal—from thyroeervieal trunk 

• Suprascapular—from thyroeervieal trunk 

• Oeeìpital—from externa! earotid artery 

• Sobelavian—3rd part, supplies upper limb 

• Veins in the region: 

• External jugular—formed by jonetion of 
retromandibular and posterior auricular veins, 
terminates in subclavian 

• Sobelavìan—draìns upper limb, joins ìnternal 
jugular to form braehioeephalie vein 

• Subdivided by inferior belly of omohyoid 

into: 

• Oeeìpital triangle—soperiorto omohyoid 

• Omoelavieolar triangle—inferior to 
omohyoid 

Posterior eervieal 

• Loeated posterior to anterior border of 
trapezios 

• Oontains trapezìus, suboccipital triangle—lies 
deep 


Additional Goneept 

Snbelavian Artery 

The subclavian artery passes posterior to the anterior sea- 
lene, whereas the vein passes anterior. 

Garotid Artery 

In the earotid triangle, the eommon earotid artery divides 
into internal and external earotid arteries. At the bifnrea- 
tion is the earotid sinus—a dilation of the internal earotid 
that fnnetions as a baroreeeptor—measnres blood pres- 
snre, innervated by CN IX. The earotid body also lies 
near the bifnreation and fnnetions as a ehemoreeeptor— 
measnres oxygen levels in blood, it is also innervated by 
CN IX. 

eiinieal Signifieanee 

External Jugular Vein 

The external jugular vein may beeome prominent and evi- 
dent throughout its course as a result of inereased venous 
pressure as occurs in heart failnre. 
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Maxillary 


Faeial 


Lingual 


Superior 

thyroid 



Superficial 

temporal 


Oeeipital 


Internal 

earotid 


Garotid 

sinus 


FIGTJRE 8-2. Lateral arteriogram (digital subtraction) of the head 
and neek region with a bloeked internal earotid artery. The most 
eommon loeation of atheroselerosis in the earotid artery is at the 
bifìireation of the eommon earotid artery. Garotid artery plaques 
are usually ulcerated plaques. (From Dudek RW, Louis TM. High- 
Yield Gross Anatomy. 3rd ed. Baltimore: Lippineott Williams & 
Wilkins; 2008:268.) 
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Muscles of the neek 

(Figures 8-3 and 8-6) 


Muscle 

Proximal 

Attaehment 

Distai 

Attaehment 

Innervation 

Main Aetions 

Sternoele- 

idomastoid 

Manubrium and 
elaviele 

Mastoid pro- 
eess and sup- 
erior nuchal 
line 

Spinal 

aeeessory 

Laterally flexes 
and extends 
neek; rotates 
head 

Syprahyoids —Soperior to the Hyoid 

Mylohyoid 

Mylohyoid line 
of mandible 

Mylohyoid ra- 
phe and hyoid 

Nerve to 
mylohyoid (V 3 ) 

Elevates hyoid 

Digastrie 

Anterior beliy— 
mandible; post- 
erior beiiy— 
temporal bone 

Intermediate 
tendon at- 
taehed to hyoid 
by eonneetive 
tissue 

Anterior 
belly—nerve 
to mylohyoid 
(V 3 ); posterior 
beliy—faeiai 

Depresses 
mandible, 
elevates hyoid 

Geniohyoid 

Inferior mental 
spine of 
mandible 

Hyoid 

C1 via 
hypogiossa! 

Elevates hyoid 

Stylohyoid 

Styloid proeess 

Faeial 

Infrahyoíds —Inferiorto the Hyoid 

Omohyoid 

Scapula 

Hyoid 

Ansa eerviealis 

Depresses 

hyoid 

Sterno- 

thyroid 

Sternum 

Thyroid 

eartiiage 

Sterno- 

hyoid 

Hyoid 

Thyrohyoid 

Thyroid eartiiage 

C1 via hypo- 
glossal 

Prevertebral 

Longus eoli 

C1-C6 vertebrae 

C3-T3 

vertebrae 

Anterior rami 
of C2-C6 

Flexes and 
rotates neek 

Longus 

eapitis 

Oeeipital bone 

C3-C6 

vertebrae 

Anterior rami 
of C1-C3 

Flexes head 

Rectus 
eapitis 
(anterior 
and lateral) 

C1 vertebra 

Anterior rami 
of C1-C2 

Anterior 

seaiene 

C4-C6 

vertebrae 

Ist rib 

Anterior rami 
eervieal 
spinal nerves 

Middle 

seaiene 

Lateraliy flexes 
neek 

Posterior 

sealene 

2 nd rib 
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The trapezins is deserihed with the shonlder region of the upper 
limb. The platysma is deseribed with the muscles ofthefaee. 

Additional Goneept 
Innervation 

The ansa eerviealis is a loop in the eervieal plexus eonsist- 
ing of fibers from the first three eervieal nerves. Fibers from 
Cl-C2 form the superior root, whereas fibers from C2-C3 
form the inferior root that unite to form the ansa eerviealis. 

eiinieal Signifíeanee 
Tortìeollis 

Tortieollis is a eontraetion of the eervieal mnseles, most 
eommonly the sternoeleidomastoid, which produces a twist- 
ing of the neek and slanting of the head. 


Root of the neek 

The root of the neek is the area of junction between the infe- 
rior aspeet of the neek and the superior aspeet of the thorax. 


Feature 

Deseríptìon 

Sígnìfìeanee 

Nerves 

• Vagus 

• Right recurrent 
laryngeal 

• Left recurrent 
laryngeal 

• Phrenie 

• Sympathetie 
trunks 

• Vagus—loeated in earotid sheath; right 
reeorrent laryngeal arises after right vagus 
passes over sobelavian artery, left reeorrent 
Ìaryngeal arises after left vagus nerve 
passes over areh of aorta; recurrent 
laryngeals aseend in traeheoesophageal 
groove to supply traehea, esophagus 

and larynx 

• Phrenie—C3-C5; sensory and motorto 
diaphragm 

• Sympathetie trunks—3 ganglia: superior, 
middle, and inferior; postsynapties 
eonveyed via gray communicating 
branehes to eervieal spinal nerves, 
cardiopulmonary splanehnie nerves to 
thoraeie viseera, and the periarterial 
piexus to head and neek viseera 

Arteries 

• Braehioeephalie 
trunk 

• Subclavian— 
right and left 

• Braehioeephalie trunk terminates by dividing 
into right eommon earotid and right 
subclavian arteries 

• Right subclavian is a braneh of braehio- 
eephalie trunk; left is a braneh of the areh 
of the aorta 

Veìns 

• External jugular 

• Anterior jugular 

• Subclavian 

• External jugular drains sealp and faee; 
empties into subclavian 


(eontinoed) 
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Root of the neek (continued) 


Feature 

Deseríption 

Sígnífíeanee 



• Anteriorjugularformed by submandibular 
veins, unites with eontralateral counterpart 
to form the jugular venous areh soperior 
to sternum; empties into external jugular 

• Subclavian vein begins as axillary vein 
erosses 1 st rib; ends by joining internal 
jugular vein to form braehioeephalie at the 
venous angle —plaee where thoraeie 
duct and right lymphatie duct typieally join 
venous system on left and right sides 
respeetively 



Styloglossus 


Genioglossus 


Sternohyoid 


Hypoglossal 
nerve (CN XII) 


Nerve roots 
of eervieal ^ 
piexus 


Internal earotid 
artery 

Hypoglossal nerve 
(CN XII) 


Ansa 

eervieaiis 


Lateral view 


Inferior root 
Superior root 


Hypoglossus 


Geniohyoid 


Thyrohyoid 

Omohyoid 


Sternothyroid 


FIGURE 8-3. Distribution of hypoglossal nerve (CN XII). CN XII 
leaves the cranium through the hypoglossal eanal and passes deep 
to the mandible to enter the tongue, where it supplies all intrinsie 
and extrinsic lingnal mnseles, except the palatoglossns. CN XII is 
joined immediately distal to the hypoglossal eanal by a braneh 
eonveying fibers from the C1 and C2 loop of the eervieal plexus. 
These fibers hiteh a ride with CN XIIj leaving it as the snperior root 
of the ansa eerviealis and the nerve to the thyrohyoid muscle. 
(From Moore KL, Dalley AF. Clinically Oriented Anatomy. 5th ed. 
Baltimore: Lippineott Williams &Wilkins; 2006:1105.) 
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Additional Goneept 
Sobelavian Arteries 

The subclavian arteries are divided into three parts by the 
anterior sealene muscle. Part 1 is proKÌmal, Part 2 is deep, 
and Part 3 is distal to the muscle. 

Part 1 branehes— 

■ vertebral—runs superiorly in transverse eervieal foramina, 
enters eraninm throngh foramen magnum to supply brain 

■ internal thoraeie—supplies structures in thorax 

■ th^Toeervieal—gives rise to inferior thyroid artery: to neek 
viseera^ suprascapular: to scapular region, transverse eer- 
vieal: to lateral eervieal region, and aseending eervieal: to 
neek musculature 

Part 2 branehes— 

■ eostoeervieal trunk—gives rise to snperior intereostal: to 
first two intereostal spaees and deep eervieal: to neek 
musculature 

Part 3 branehes— 

■ dorsal scapular—supplies rhomboids and levator seapnlae 
and the seapnlar region 

Sympathetie Trunks 

The inferior eervieal and fìrst thoraeie sympathetie ganglia 
often fuse to form the eervieothoraeie or stellate ganglion. 

Mnemonie 

Phrenie Nerve 

Nerve roots in the phrenie nerve: 04, and C5 keep the 

diaphragm alive. 

eiinieal Signifieanee 
Subclavian Vein 

The subclavian vein is a eommon point of entry for eentral 
line plaeement. 

Lymphaties of the neek 

Snperfieial lymphatie drainage of the neek is to snperfieial 
eervieal lymph nodes loeated along the external jugular 
vein. Snperfieial drainage and drainage from deep struc- 
tures is eonveyed to deep eervieal lymph nodes, generally 









248 CL1NICALANAT0MYF0RY0URP0CKET 


found along the internal jugular vein. Efferents from the 
deep eervieal nodes form the jugular lymphatie trunks 
that empty lymph into the right lymphatie or thoraeie 
duct. 


Structure 

Deseriptíon 

Draínage 

Thyroid 

Lymphatie vessels eomm- 
onieate in a netvvork around 
the fibrous capsule of the 
gland 

The netvvork of vesseis draìn 
to prelaryngeai, pretraeheal, 
and paratraeheai nodes, 
vvhìeh drain into deep eervieal 
nodes 

Parathyroid 

Lymphatie vesseis draìn 
glands 

Parathyroid vessels drain 
ìnto deep eervieal and para- 
traeheal nodes 

Larynx 

Lymphatie vessels aeeom- 
pany laryngeal arteries 

• Vesseis soperior to voeal 
folds foliovv superior ia- 
ryngeal artery to the deep 
eervieal nodes 

• Vessels inferior to voeai 
foids drain into pretraeheal 
or paratraeheai nodes, 
vvhieh drain to deep 
eervieal nodes 

Pharynx 

Lymphatie vessels from 
the tonsiis drain to nodes 
near the angie of the 
mandible 

The iymph from the tonsils is 
referred to the jugulo- 
digastrie node 


Additional Goneept 
Tonsillar Rìng 

The palatine, lingnal, tnbal, and pharyngeal tonsils form the 
tonsillar ring (Waldeyer’s Ring)—a ring of lymphatie tissue 
around the snperior aspeet of the pharynx. 

eiinieal Signifieanee 
Tonsilleetomy 

Tonsilleetomy is performed by removing the palatine ton- 
sil and its faseia from the tonsillar bed. Inflammation of 
the pharyngeal tonsils is adenoiditis. Inflamed adenoids 
may interfere with nasal breathing and allow infeetion 
to spread to the middle ear eavity throngh the anditory 
tube. 
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ENDOGRINE ORGANS IN THE NECK 


Thyroìd and parathyroid 

(Figures 8-2 and 8-6) 

The endoerine organs of the neek include the thyroid and 
parathyroid glands. The thyroid gland—loeated in the ante- 
rior aspeet of the neek^ produces thyroid hormone and eal- 
eitonin, whereas the four parathyroid glands—embedded in 
the posterior aspeet of the thyroid gland—prodnee parathy- 
roid hormone. 


Gland 

Featnre 

Deseriptíon 

Thyroid 

• Lobes—right and left are 
eonneeted by an isthmos 

• Arterial supply—soperior 
and inferiorthyroid 
arteries 

• Venoos drainage— 
sjperior, middle and 
inferior thyroid veins 

• Innervation—sympathetie 

• Gland is surrounded by a 
fibrous eapsnle and the 
pretraeheal layer of deep 
eervieal faseia 

• Soperior and middle thyroid 
veins drain into the internal 
jugular veins, vvhereas the 
inferiorveins drain the 
braehioeephalie veins 

• Sympathetie innervation is 
from the eervieal sympa- 
thetie ganglia; the post- 
ganglionies follovv arteries 
to the gland and cause 
vasoeonstrietion 

Parathyroid 

• Arterial supply—inferior 
thyroid glands 

• Venous drainage—drain 
into the thyroid veins 

• Innervation—sympathetie 

Sympathetie innervation is 
from the eervieal sympathetie 
ganglia; the postganglionies 
follovv arteries to the gland 
and cause vasoeonstrietion 


Additional Goneept 
Thyroid Ima Artery 

The thyroid ima artery is present in approximately 10% of 
people. It has a variable origin^ often from the aorta, and, when 
present, supplies the traehea and isthmns of the thyroid. This 
midline artery must be eonsidered during procedures in the 
midline of the neek. 

eiinieal Signifieanee 
Goiter 

Enlargement of the thyroid gland—goiter, results from 
iodine defieieney. The enlarged gland may eompress nearby 
structures. 
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Epiglottis 

Vestibular fold 
Voeal fold 

Aryepiglottie fold 

Rima glottidis 


FIGIJRE 8-4. Laryngeal eartilages. Photograph depieting the strne- 
tures observed during inspeetion of the voeal eords using a laryngeal 
mirror. (From Dudek RW, LouisTM. High-Yield Gross Anatomy. 3rd 
ed. Baltimore: Lippineott Williams &Wilkins; 2008:280.) 


RESPIRATORY STRUCTURES IN THE NECK 


Larynx and traehea 

(Figures 8-2, 8-4, and 8-5) 

The larynx routes air into the respiratory traet, food into the 
esophagns, bloeks the airway during svvallovving, and pro- 
duces the voiee. 

The traehea, presented in detail in the thorax ehapter 
(see Ghapter 1), extends from the inferior border of the 
erieoid eartilage of the larynx to its termination in the tho- 
rax at the level of the sternal angle as the right and left pri- 
mary bronehi. 


Structure 

Deseription 

Signifieanee 

Laryngeal inlet 

Spaee bounded by aryepi- 
glottie folds and epiglottis 

Entranee into the larynx at 
vvhieh point the vestìbule of 
the larynx is continuous with 
the laryngopharynx 

Laryngeal 

vestibule 

Spaee boonded by laryngeal 
inlet soperiorly and vestì- 
bular folds inferiorly 

Spaee eontained between 
the quadrangular membrane 


(continued) 
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Larynx and traehea (eontinaedj 


Structure 

Deserìption 

Signifieanee 

Laryngeal 

ventriele 

Lateral extension of laryngeal 
eavity betvveen vestibolar 
and voeal folds 

Laryngeal saeenle —blind- 
ended, mucous-secreting poe- 
ket that opens into ventriele 

infraglottie 

eavity 

Spaee boonded by voeal 
folds soperiorly and inferior 
border of erieoid eartilage 
inferiorly 

Continuous inferiorly with 
lumen of traehea 

Vestibolarfolds 

Mucosa eovered folds that 
projeet into laryngeal eavity 

• Gontain vestibolar iigament 

• Spaee between— rima 
vestibuli 

• Addoeting vestibularfolds 
prevents ingested sub- 
stanees from entering 
airway 

Voeal folds 


• eontain voeal ligament and 
voealis: lateral to voeal 
ligaments, involved in 
whispering 

• Adducting voeal folds 
prevents ingested sub- 
anees from entering 
airway 

Glottis 

Voeal folds and spaee bet- 
ween them— rima glottidis 

Varying the tension and 
length of the voeal folds 
varies size of rima glottidis 
to produce varying piteh for 
speeeh 


Additional Goneept 

Blood Snpply to the Larynx 

The superior laryngeal artery, a braneh of the superior thy- 
roid artery^ passes through the thyrohyoid membrane with 
the internal laryngeal nerve to anastomose with the internal 
laryngeal artery, a braneh of the inferior thyroid artery that 
aeeompanies the inferior laryngeal nerve. The venous 
drainage parallels arterial supply. 

eiinieal Signifieanee 

Valsalva Manenver 

In the Valsalva manenver, the vestibnlar and voeal folds are 
tightly addneted after a deep inspiration. Gontraetion of the 
abdominal mnseles inereases intrathoraeie and intraabdom- 
inal pressnres, thereby impeding venous return to the heart. 
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Skeleton of the larynx 

(Figure 8-5) 

The skeleton of the larynx eonsists of nine eartilages that are 
eonneeted by membranes and ligaments. 


Structure 

Deseription 

Signifieanee 

Thyroid eartilage 

Composed of 2 laminae — 
possess a set of superior 
and inferior horns on theìr 
posterior borders 

• The anterior junction of 
the laminae form the 

laryngeal prominenee 

or Adam's apple 

• The superior horn and 
border of the eartilage 
attaeh to the hyoid by the 

thyrohyoid membrane 

• The inferior horns articu- 
late with the erieoid ear- 
tilage at the erieothyroid 
joint 

Crìcoid eartilage 

Complete eartilaginoos ring 
inferior to thyroid eartilage 

• Connected to thyroid 
eartilage by median 
erieothyroid ligament 

• Connected to isttraeheal 
rìng by erieotraeheal 
ligament 

Epiglottie 

eartilage 

Mucous eovered, leaf- 
shaped anterior border of 
the laryngeal inlet 

• Inferior aspeet attaehed to 
thyroid by thyroepiglottie 
ligament 

• Anterior aspeet attaehed 
to hyoid by hypoepi- 
glottie ligament 

Arytenoid 
eartilages (2) 

• 3 sided, pyramidal-shaped: 

1. Apex 

2. Voeal proeess 

3. Muscular proeess 

• Articulate with erieoid 
eartilage at erieoaryte- 
noid joints 

• Apex: articulates with 
corniculate eartilages and 
is embedded within the 
aryepiglottie fold 

• Voeal proeess: posterior 
attaehment for voeal 
ligament 

• Muscular proeess: attaeh- 
ment for lateral and 
posterior erieoarytenoid 
muscles 

Corniculate 
eartilages (2) 

• Articulate with apex of 
arytenoid eartilages 

• Embedded within aryepi- 
glottie fold 

Provide structure to aryepi- 
glottie folds 

Cuneiform 
eartilages (2) 

Embedded within aryepi- 
glottie fold 


(continued) 
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Skeleton of the larynx (continuedl 


Structure 

Deseríption 

Signifieanee 

Thyrohyoid 

membrane 

Attaehes thyroid eartilage 
to hyoid 

• Midline thiekening is 

median thyrohyoid 
ligament 

• Lateral thiekenings form 

lateral thyrohyoid 
ligaments 

Voeal ligament 

Extend from laryngeal 
prominenee anteriorly to 
voeal proeess of arytenoid 
eartilages posteriorly 

• Thiekened, free superior 
border of conus elasticus 

• Covered by mucosa to 
form voeal fold 

Quadrangular 

membrane 

Extends from arytenoid 
eartilages to sides of 
epiglottie eartilages 

• Free inferior border— 

vestibular ligament, 

eovered by mucosa to form 

vestibnlar fold 

• Free superior border— 

aryepiglottie ligament, 

eovered by mucosa to form 

aryepiglottie fold 

Conus elastìcus 

• Superior border—voeal 
ligaments 

• Lateral extensions— 

lateral erieothyroid 
ligaments 

• Continuous anteriorly vvith 
median erieothyroid 
ligament 

• eiose traeheal inletvvhen 
voeal ligaments are 
approximated 

Joints 

Grieothyroid 

Artienlation betvveen inferior 
horns of thyroid and erieoid 
eartilage 

Movements: rotation and 
gliding of thyroid on the 
erieoid 

Grieoarytenoid 

Artienlation betvveen 
arytenoid eartilages and 
erieoid eartilage 

Movements: sliding of 
arytenoid eartilages—tovvard 
or away from eaeh other, 
tilting and rotation of 
arytenoids 


eiinieal Signifieanee 

Fraetore 

Laryngeal fraetnres are eommon. They may prodnee hemor- 
rhage and edema, obstrnetion of the air^vay, and hoarseness. 

Moseles of the larynx 

The extrinsic mnseles of the larynx inelnde the snpra- and 
infrahyoid musculature deseribed with the muscles of the 
neek and are involved in moving the larynx as a whole— 
snprahyoids elevate the larynx; infrahyoids depress the larynx. 
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Thyrohyoid 

membrane 


Lesser horn of hyoid 
Body of hyoid 


Epigiottis 


Greater horn 
of hyoid 


Grieoid rLamina 
eartilage L^reh 


Right lateral view 


Laryngeal 

prominenee 


Soperior 

horn 

Thyroid 

eartilage Oblique line 

Inferior 
horn 


Median 

erieothyroid 

iigament 


eheotraeheai 

iigament 


Traeheal 

eartilages 


FIGURE 8-5. Skeleton of laryn^, right lateral view. (From Moore KL, 
Dalley AF. Clinically Oriented Anatomy. 5th ed. Baltimore: Lippineott 
Williams &Willdns; 2006:1090.) 


The intrinsie mnseles of the larynx move the skeleton of 
the larynx to alter tension on the voeal folds and the size of 
the rima glottidis. 


Muscle 

Proxímal 

Attaehment 

Dìstal 

Attaehment 

Innervation 

Main Aetions 

Voealis 

Arytenoid 

eartiiage 

Voeal 

ligament 

Inferior 

laryngeal 

Alter tension 
on voeal 
ligament for 
vvhispering 

eheothyroid 

Grieoid eartilage 

Thyroid 

eartilage 

External 

laryngeal 

Tenses voeal 
ligament 


(continued) 
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Muscles of the larynx lcontinued) 


Muscle 

ProKÌmal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main Aetìons 

Thyroary- 

tenoid 

Thyroid eartilage 

Arytenoid 

eartilage 

Inferior 

laryngeal 

Relaxes voeal 
ligament 

Lateral 

erieoary- 

tenoid 

Grieoid 

eartilage 

Adducts voeal 
folds 

Posterior 

erieoary 

tenoid 

Abducts voeal 
folds 

Transverse 
and oblique 
arytenoids 

Arytenoid 

eartilage 

Contralateral 

arytenoid 

eartilage 

Alter tension on 
voeal ligament 


Addìtìonal Goneept 

Innervation 

All intrinsie laryngeal musculature is innervated by branehes 
of CN X. The external and internal laryngeal nerves are 
branehes of the superior laryngeal nerve, which is a braneh 
of CN X. The internal laryngeal nerves supplies sensory 
innervation snperior to the voeal folds, whereas the external 
laryngeal nerves snpplies the erieothyroid muscle. Sensory 
innervation inferior to the voeal folds and all of the remain- 
ing intrinsie musculature is supplied by the recurrent laryn- 
geal nerve, via the inferior laryngeal braneh. 


ALIMENTARY STRUCTURES IN THE NECK 

Pharynx and esophagus 

(Figure 8-1) 

The pharynx is the fibromuscular tube that serves as a eom- 
mon route for air and ingested substances. It extends from 
the base of the cranium to the inferior border of the erieoid 
eartilage of the larynx. It is divided into three parts based on 
what region/structure it lies posterior to and communicates 
with: (1) nasopharyn^, (2) oropharyn^, and (3) laryngophar- 
ynx. The esophagns, presented in the thorax ehapter (see 
ehapter 1), extends from the pharyngoesophageal jnnetion 
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to its termination in the abdomen at the eardial orifiee of the 
stomaeh. It is eomposed of volnntary, skeletal mnsele in its 
upper third, a mixture of skeletal and smooth muscle in its 
middle third, and involnntary, smooth muscle as its inferior 
third. The innervation mirrors the musculature—the supe- 
rior half reeeives somatie motor and sensory innervation, 
vvhereas the inferior half reeeives autonomic (vagal parasym- 
pathetie and sympathetie) and viseeral sensory innervation. 


Structure 

Deserìption 

Signifieanee 

Nasopharynx 

• Posterior to nasal eavity 

• Extends inferiorly to level 
of soft palate 

• Pharyngeal tonsíls— 

loeated on posterior wall 

• Auditory tube— opens 
on posterolateral wall 

• Saipingopharyngeal 
fold —extends from torus 
tobaris to blends with 
pharyngeal moseles 

• Communicates with nasal 
eavity via posterior 
ehoanae 

• Pharyngeal tonsils— 
aggregate of lymphatie 
tissue 

• Aoditory tube (pharyngo- 
tympanie tube)—opening 
surrounded by cartilaginous 
torus tobaris and lympha- 
tie elements—the tubal 
tonsil 

• Salpingopharyngeus 

onderlies the mucosal that 
forms the fold; its eontrae- 
tion opens the aoditory 
tube during swallowing 

Oropharynx 

• Posterior to oral eavity 

• Between soft palate and 
epiglottis 

• Palatine tonsils— 

loeated between palato- 
glossal and palatopha- 
ryngeal arehes 

• Reeeives bolus of food 
from oral eavity during 
swallowing 

• Palatine tonsils (tonsils) — 
aggregate of lymphatie 
tissue that lie in the 
tonsillar bed: formed by 
the superior eonstrietor 
and pharyngobasilar 
faseia— that faseia that 
fills spaee between the 
superior eonstrietor and 
the cranium 

Laryngopharynx 

• Posterior to larynx 

• Between epigiottis and 
erieoid eartilage 

• Communicates anteriorly 
with larynx at laryngeal 
inlet 

• VValls formed by middle 
and inferior eonstrietor, 
palatopharyngeus, and 
stylopharyngeos moseles 

• Piriform reeess— 
depression on eaeh side of 
laryngeal inlet between 
pharyngeal wall and 
aryepiglottie fold 




















CHAPTER8 


NECK 257 


Additional Goneept 
Swallowìng 

Swallowing has three phases: 

1. Stage 1: volnntary; food is formed into bolns and pnshed 
into oropharynx 

2. Stage 2: involnntary; soft palate elevates, pharynx widens 
and shortens 

3. Stage 3: involnntary; pharyngeal eonstrietors foree food 
inferiorly into esophagns 

Blood Sopply to the Pharynx 

The longitndinally oriented pharynx reeeives branehes from 
a host of arteries throughout its eomse, including tonsillar, 
aseending and deseending palatine, lingnal, and aseending 
pharyngeal arteries. Venous drainage parallels arterial supply. 

eiinieal Signifieanee 
Piriform Fossa 

The superior laryngeal artery and internal and inferior 
laryngeal nerves lie just deep to the mucosa of the piriform 
fossa and are snbjeet to damage when ingested objeets 
beeome lodged here. 

Moseles of the pharynx 

(Fignres 8-3 and 8-6) 

The muscles of the pharynx are arranged into an external 
circular layer and an internal longitndinal layer. All laryngeal 
muscles are voluntary. 


Mosele 

Proximal 

Attaehment 

Distal 

Attaehment 

Innervation 

Main Aetions 

External 

Superior 

eonstrietor 

Pterygomandi- 
bular raphe, 
mandible, 
tongue, pterygoid 
hamulus 

Pharyngeal 
tubercle of 
oeeipital bone 
and pharyn- 
geal raphe 

Pharyngeal 

plexus 

Constricts 

pharynx 

Middle 

eonstrietor 

Stylohyoid 
ligament and 
hyoid bone 

Pharyngeal 

raphe 

Inferior 

eonstrietor 

Thyroid and 
erieoid eartilage 


(continued) 
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Muscles of the pharynx (continued) 


Masele 

Proximal 

Attaehment 

Dístal 

Attaehment 

Innervatíon 

Maín Aetions 

Internal 

Palato- 

pharyngeos 

Palatine 

aponenrosis 

Pharynx 

Pharyngeal 

plexus 

Tenses soft 
palate, elevates 
pharynx 

Stylo- 

pharyngeos 

Styloid proeess 
of temporal bone 

CN IX 

Elevates 

pharynx 

Salpingo- 

pharyngeos 

Torus tubaris of 
of anditory tube 

Pharyngeal 

plexus 


Additional Goneept 

Faseia of the Pharynx 

The faseia eovering the internal aspeet of the pharyngeal 
eonstrietors is pharyngobasilar faseia, whereas the faseia 
on their external snrfaee is bneeopharyngeal faseia. The 
pharyngobasilar faseia eombines with the bneeopharyngeal 



Superior eonstrietor 


CN X 


Spínal aeeessory 
nerve (CN XI) 
Sternoeleídomastoìd 

Sensory gangllon of 
vagus nerve 
(CN X) 

Hypoglossal nerve (CN XII) 


Superíor eervieal 
sympathetíe ganglíon 

Superior laryngeal nerve 
eommon earolld artery 

Sympathetle trunk 
and plexus 

Vagus nerve {CN X) 


Pharyngobasllar 

fasela 

Giossopharyngeal 
nerve (CN IX) 

ìntemal jugular veln 
Intemal earotld artery 


Left recurrent 
laryngeal nerve 


Stylold proeess 
Stylohyold 

^ - Dlgaslrle, 

7 posterlor belly 

Stylopharyngeus 

Pharyngeal plexus 
Mìddle eonstrletor 


Pharyngeal raphe 
Inferior eonstrietor 
Thyrold gland 


Inferlor thyroid artery 

erieopharyngeal part of 
Inferior eonstrietor 

Right recurrent 
laryngeal nerve 
Esophagus 


Posterior vlew 

FIGTJRE 8-6. Pharynx and eranial nerves, posterior view. (From 
Moore KL, Dalley AF. Clinically Oriented Anatomy. 5th ed. 
Baltimore: Lippineott Williams &Wilkins; 2006:1105.) 
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faseia superior to the superior eonstrietor to fill the gap 
between the superior eonstrietor and the cranium. 

Innervation 

The musculature of the pharyn^, with the exception of the 
stylopharyngens, is supplied by the pharyngeal plexus. 
Motor fibers in the pharyngeal plexus are from CN N, 
whereas sensory fibers are from CN IX. The superior- 
most part of the nasopharynx reeeives sensory innervation 
from V^. 

Gonstrietor Mnseles 

The eonstrietors are arranged like a staek of nested flower 
pots, with gaps between eaeh. The gaps allow structures to 
enter and leave the pharynx. The four gaps between: 

1. superior eonstrietor and eraninm—eonveys levator palati, 
auditory mbe, and aseending palatine artery 

2. superior and middle eonstrietors—eonveys stylopharyn- 
gens, stylohyoid ligament, and the glossopharyngeal 
nerve 

3. middle and inferior eonstrietors—eonveys internal laryn- 
geal nerve and snperior laryngeal artery 

4. inferior eonstrietor and esophagns—eonveys recurrent 
laryngeal nerve and inferior laryngeal artery; the recur- 
rent laryngeal nerve ehanges names to the inferior laryn- 
geal nerve upon entering the larynx. 






Lisr of Mneinonies 


Abdominal wall mnseles, 38 
Anterior forearm fleKors, 
175-176 

Arterial anastomosis at 
elbow3 178 

Axillary artery branehes, 
167 

Baek mnseles, 124 
Bieeps braehii 

attaehments, 170 
Braehial pleKns, 189 
Garpal bones, 180 
Gnbital fossa, 185 
Elbow movement, 195/ 

Eye innervationj 234 
Femoral triangle^ 147, 148 
Hand musculature 
innervation, 182 
Inhaled objeets, 30 
intereostal neurovascular 
elements, 13 


Interossei fnnetionj 182 
Intertubercular groove 
muscle attaehments, 
169 

Lateral rotators of hip 
joint, 130 
Leg mnseles, 140 
Long thoraeie nerve, 165 
Lower limba 157 
Lumbar plexus 3 40 
Peetoral nerves, 190 
Pelvis nerves, 88 
Peritoneal eavity, 47 
Phrenie nerves, 247 
Popliteal fossa, 147 
Radial nerve^ 177 
Sealp, 202 
Thigh mnseles, 135 
Thoraeoaeromial trunk 
branehes, 167 
Thorax, 15 
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In(lex 


Abdomen 

area, 33-34 
eavity, 33 

embryologie arterial supply, 
53 

hernia 

direet inguinal, 44, 47 
indireet inguinal, 44, 47 
intraperitoneal organs, 

47 

jejunum, 46/ 
lymphaties, 74-76 
quadrants, 34 
regions, 33 
Abdominal wall 
anterolateral, 37 
arcuate line, 36 
eonjoint tendon, 36 
endoabdominal faseia, 35 
guarding reflex, 38 
iliopubic traet, 36 
inguinal eanal, 34 

deep inguinal ring, 34 
inguinal ligament, 36 
lacunar ligament, 36 
peetineal ligament, 36 
subinguinal spaee, 34 
snperfieial inguinal ring, 
35 

investing faseia, 35 
parietal peritonenm, 35 
posterior, 37-38 
rectus sheath, 35, 36 
structures, 35-36 
superficial faseia, 35 
Aorta 

abdominal, 22/ 39, 72 
areh of, 17, 22/ 
thoraeie, 13 

Arm, 167-172. See also TJpper 

limb 

Artery(ies), 60/ 
alveolar 

inferior, 216 
posterior snperior, 216 


angnlar, 213 
appendienlar, 57 
arcuate, 145 
arterial areades, 53 
atrioventricular nodal braneh, 
25 

auricular 
deep, 216 
posterior, 213 
axillary, 166, 171 
basilar, 209 
braehial, 172 

eompression of, 172 
deep, 172 

braehioeephalie trunk, 17, 22/ 
245 

bronehial, 14 
right/left, 31 
earotid, 242 

eommon, 240 
external, 240 
internal, 208, 240, 243/ 
left eommon, 17, 22/ 
earpal areh 
dorsal, 183 
palmar, 183 

eeliae trunk, 50, 61, 62/ 65, 
67, 69 

eerebral 

anterior, 209 
arterial eirele, 209, 210 
middle, 209 
posterior, 209 
circumflex braneh, left, 25 
eolie 

left, 57 
middle, 57 
right, 57 
communicating 
anterior, 209 
posterior, 209 
eoronary, 26 
left, 25 
right, 22f, 25 
eremasterie, 39, 40, 42 
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Artery(ies) (eontinned) 

eostoeervieal trunk, 247 
eystie, 60^ 65 
digitals, dorsal, 146 
dorsalis pedis, 145 
dorsal scapular, 247 
ductus deferens, 39, 42, 

102 

epigastrie 

inferior, 38 
snperfieial, 39, 136 
snperior, 38 
esophageal, 14 
ethmoidal, 235 
faeial, 213 
femoral, 136, 137 
deep, 136 
femoral circumflex 
lateral, 137 
medial, 137 
fibular, 142 
gastrie 
left, 50 
right, 50 
short, 50 

gastroduodenal, 50, 67 
gastro-omental 
left, 50 
right, 50 
genienlar, 141 

deseending, 137 
glnteal 

inferior, 89, 93, 130 
snperior, 89, 130 
gonadal, 89 
right/left, 72 

hepatie, 50, 60/ 61, 65, 67 
eommon, 60/ 
left branehes, 60/ 
right branehes, 60/ 
right/left, 61, 65 
humeral, circumfiex, 166, 

172 

ileoeolie, 57 
iliae 

deep circumflex, 39 
internal, 89 
anterior, 89 
posterior, 89 

snperfieial circumflex, 39, 
136 

iliolumbar, 89 
inferior epigastrie, 45 
infraorbital, 216 


intereostal 

anterior, 6, 10 
posterior, 6, 10, 14 
interosseons 
anterior, 177 
eommon, 177 
posterior, 177 
recurrent, 177 
interventrienlar 
anterior, 22/ 25 
posterior, 25 
laerimal, 235 
lower limb, 131/ 
lumbar, 39 
mammary braneh 
lateral, 10 
medial, 10 
marginal, 57 
left, 25 
right, 25 

maxillary, 216, 218 
mednllary, 120 
meningeal, middle, 205, 

216 

mental, 213 
mesenterie 

inferior, 57, 62/ 
superior, 53, 57, 60/ 62/ 
67 

metatarsals, dorsal, 146 
musculophrenic, 38 
nasal 

dorsal, 234 
lateral, 213 
obturator, 89, 93, 136 
oeeipital, 213, 242 
ophthalmie, 234 
palatine, deseending, 

216 

palmar areh 
deep, 182 
superficial, 182 
palmar digitals 
eommon, 183 
proper, 183 
panereatie 
caudal, 67 
dorsal, 67 
great, 67 

pancreaticoduodenal 

anterior/posterior inferior, 
67 

anterior/posterior 

snperior, 67 



1NDEX 263 


inferior, 53 
snperior, 52-53 
perieardial, 14 
phrenie 

inferior, 74 
snperior, 14 
plantar 

areh, 146 
deep, 146 
digitals, 146 
lateral, 146 
medial, 146 
metatarsals, 146 
popliteal, 141 
posterior eiliary, 235 
prineeps pollieis, 183 
pndendal, 110 

deep external, 137 
internal, 89, 94, 130, 136 
snperfìeial external, 137 
pnlmonary, right/left, 31 
pnlmonary trunk, 22/ 
radial, 177 
radialis indieis, 183 
radienlar, anterior/posterior, 
120 

reetal 

inferior, 57 
middle, 57, 89, 94 
superior, 57 
renal, 74 

right/left, 72 

retina, eentral artery of, 234 
saeral, lateral, 89 
scapular, circumflex, 166, 

172 

serotal 

anterior, 40 
posterior, 40 
segmental, 72, 119 
sigmoid, 57 

sinuatrial nodal braneh, 

25 

sphenopalatine, 216 
spinal 

anterior, 119 
posterior, 119 
splenie, 50, 60/ 67, 69 
subclavian, 242 
left, 17, 22/ 
right/left, 165, 245 
subcostal, 6, 14, 39 
subscapular, 166, 172 
supraorbital, 213, 234 


suprarenal 
inferior, 74 
middle, 74 
superior, 74 
suprascapular, 166, 242 
supratrochlear, 213, 234 
tarsal, lateral, 145 
temporal 
deep, 216 
superficial, 213 
testicular, 39, 42 
thoraeie 

internal, 6, 166 
lateral, 166 
superior, 166 
thoraeoaeromial, 10, 166 
thoraeodorsal, 166, 172 
thyroeervieal trunk, 166 
thyroid ima, 249 
tibial 

anterior, 142 
posterior, 142 
transverse eervieal, 166 
transverse faeial, 213 
tympanie, anterior, 216 
ulnar, 177 

anterior recurrent, 177 
inferior eollateral, 172 
posterior recurrent, 177 
superior eollateral, 172 
umbilical, 89 
upper limb, 161/ 
uterine, 89 

vaginal, 89, 93, 94, 96 
vertebral, 116, 209 
vesieal 

inferior, 89, 93, 94 
superior, 89, 93 

Baek 

suboccipital triangle, 124-125 

Biliary tree, eholangiograph, 

64/ 

Bone marrovv harvesting, with 

sternal puncture, 3 

Bones 

calcaneus, 142 
eapitate, 178 
elaviele, 157 
fraemre, 162 
coccyx, 126 
Golles’ fracture, 173 
coxal, 126-127 
cuboid, 143 
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Bones (continued) 
cuneiform 

intermediate, 143 
lateral, 143 
medial, 143 
epiphysial rim, 114 
ethmoid, 197 
fibula, 138 

ffaemre, 139 
ffontal, 197 
hamate, 178 
hard palate, 196 
hip, 79-81, 126-127 
gluteal lines, 79 
hip pointer, 129 
iliae erest, 79 
ilium, 79 
ischium, 79 

humerus, 160/; 167-169 
ffaemre, 169 
ilium, 126—127 
incus, 227 

inferior nasal eoneha, 200 
inferior articular proeesses, 
115 

ischium, 127 
laerimal, 200 
lamina, 115 
lower limb, 128/ 
bones, 132 
lunate, 178 
mallens, 227 
mandible, 198-199 
fraemres, 201 
lingula, 199 
maxilla, 198 
metaearpals, 179 
fraemre, 180 
metatarsals, 143 
nasal, 200 
navicular, 143 
oeeipital, 197 
palatine, 200 
parietal, 197 
pediele, 115 
pelvie, 126-127 
pelvis, 78-81 

acetabular noteh, 79 
acetabulum, 79 
gluteal lines, posterior, 80 
radiograph, 82/ 
phalanges 

distal, 143, 179 
middle, 143 
proximal, 143 


pisiform, 178 
pubic areh, 79 
pubis3 81, 127 
radius, 160/ 173 
sacrum, 126 
seaphoid, 178 
ffaemre, 179/ 
scapula, 157-158 
shoulder, 157-159, 160/ 
sphenoid, 197-198 
spinous proeess, 115 
stapes, 227 
sternum, 2 

superior articular proeesses, 
115 

talus, 142 
temporal, 199-200 
styloid proeess, 173 
thoraeie vertebrae, 2 
tibia, 137-138 
ffaemre, 138 
transverse proeesses, 115 
trapezium, 178 
trapezoid, 178 
triquetrum, 178 
typieal ribs of, 1 
ulna, 160/ 

oleeranon fraemre, 173 
uncinate proeess, 115 
upper limb, 160/ 
vertebral areh, 114, 116 
vertebral eanal, 116 
vertebral foramen, 114, 116 
vertebral notehes, 115 
vomer, 200 
zygomatie, 200 
zygomatie areh, 196 
Brain, 202-210. See aho Cranium; 

Head 

apermres 

lateral, 208 
median, 208 
areas, 202 
brainstem, 202 
cerebellum, 202 
eerebral aqueduct, 208 
cerebrovascular aeeident, 

209 

ehoroid plexus, 208 
concussion, 202 
eonmsion, 202 
dieneephalon, 202 
dural folds 

eerebellar falx, 206 
eerebellar tentorium, 206 
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eerebral fabe, 206 
sellar diaphragm, 

206 

dural sinuses, 206-207 
cavernous, 207, 208 
confluence, 207 
inferior sagittal, 207 
oeeipital, 207 
petrosal, 207 
sigmoid, 207 
straight, 207 
superior sagittal, 206 
transverse, 207 
epidnral spaee, 205 
interventricular foramina, 

208 

meninges, 204, 205 

araehnoid mater, 204, 205 
granulations, 205, 208 
trabeenlae, 205 
dura mater, 204, 205 
pia mater, 204, 205 
stroke, 209 

subarachnoid eisterns, 

208 

subarachnoid spaee, 205, 

208 

subdural spaee, 205 
ventricular system, 208 
fourth ventriele, 208 
lateral ventrieles, 208 
third ventriele, 208 

Breast 
area, 8 
areola, 8 

axillary proeess, 9 
lactiferous duct, 9 
lactiferous sinus, 9 
mammary glands, 8 
nipple, 8 
quadrants, 10 
retromammary spaee, 10 
structure, 8-9, 9/ 
suspensory ligaments, 9 

eiitoris, 100 

Cranium, 196-202 
bones, 196-201 
neurocranium, 196 
sealp, 201 

viscerocranium, 196-201 

Ear, 226-228/ 

auditory tube, 227 
bony labyrinth, 227 


eoehlea, 227 
external, 227 
infeetion, 228 
inner, 227 

membranous labyrinth, 
227 

middle, 227 
organ of Gorti, 227 
saccule, 227 
semicircular eanals, 

227 

tympanie membrane, 

227 

utricle, 227 

Esophagus, 13, 16, 239/ 255 
eonstrietions, 14 
pyrosis, 48 
sphineters, 48 
structure, 48 
variees, 48 
Eye. See Orbit 

Faee, 209-215, 212/ 

Foot, 142-146 
arehes of, 147 
avulsion, 143 
fourth eompartment, 

151 

inversion injury, 156/ 
plantar aponeurosis, 

152 

plantar faseiitis, 152 
Forearm, 173-178 

elbow tendonitis, 176 
tennis elbow, 176 

Gallbladder, 60/ 

bile duct, eommon, 63 
body, 63 

eholangiograph, 64/ 
eystie duct, 63 
fundus, 63 
gall stones, 64/ 
hepatopanereatie ampulla, 
63 

sphineter, 63 
neek, 63 
spiral valve, 63 
Genitalia, female, 101/ 
external, 99 
external os, 95, 96 
frenulum 

of the elitoris, 99 
of the labia minora, 

99 



266 INDEX 


Genitaliaj female (continued) 
internal, 95-96 
internal os, 96 
labia 

major, 99, 111 
minora, 99, 111 
mons pubis, 99, 111 
ovaries, 98 

prepuce of the elitoris, 

99 

pudendal eleft, 102 
uterine tubes, 97 
uterus, 96 
vagina, 95 
vaginal forniees, 95 
vaginal vestibule, 95, 102 
vulva, 102 
Genitalia, male 

bulbourethral glands, 104 
ductus deferens, 102 
ejaenlatory ducts, 102, 103 
external, 106 
internal, 102-104 
prostate, 102, 103-104, 105/ 
fibrous capsule of, 103 
prostatie sinuses, 103 
prostatie utricle, 103 
seminal colliculus, 103 
seminal glands, 102-103 
vaseetomy, 104 
Gluteal region, 126-132 
acetabulum, 129 

Hand, 178-183 
Head. See also Brain; Cranium 
eonneetive tissue, 201 
loose, 201 
headaehe, 205 
parasympathetie ganglia 
eiliary, 236 
otie, 236 

pterygopalatine, 236 
submandibular, 236 
pericranium, 201 
pterygopalatine fossa, 
217-218 

pterygomaxillary fissure, 
218 

sphenopalatine foramen, 
218 

sealp, 201 
sealp trauma, 201 
skin, 201 

sphenomandibular ligament, 
199 


temporal region 

intertemporal fossa, 215 
structure, 215 
temporal fossa, 215 
Heart, 19-21 

aortie sinuses, 21 
aortie valve, 21, 23 
aortie vestibule, 21 
apex of, 22/ 
atrioventricular valves, 
right/left, 20 

atrium 
left, 21 
right, 20 
auricle, 21 

left, 22f, 22/ 
right, 22f 
auscultation of, 23 
bienspid valve, 23 
ehordae tendineae, 20, 22/ 
conus arteriosus, 21, 22/ 
eoronary artery disease, 

26 

erista terminalis, 20 
ductus arteriosus, 32 
endocardium, 22 
epicardium, 22 
fibrous skeleton, 20 
foramen ovale, 23 
interatrial septum, 20 
interventricular sepmm, 20 
ligamenmm arteriosum, 16, 
22/ 32 

muscular interventricular 
sepmm, 22/ 
myocardium, 22 
papillary muscles, 20, 

22 / 

peetinate muscles, 19 
pulmonary sinuses, 21 
pulmonary valve, 21, 23 
septal defeets, 23 
septomarginal trabecula, 

21 

sinus venarum, 20 
sulcus terminalis, 20 
supraventricular erest, 

21 

surfaces, 19 
trabeculae earneae, 19 
tricuspid valve, 22f, 23 
ventriele, 23 
left, 21, 22/ 
right, 21 
walls of, 22 
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Joint(s) 

acromioclavicular, 192 
disloeation, 195 
ankle, 154 
atlantoaxial, 117 
atlanto-oeeipital, 117 
earpometaearpal, 194 
eostoehondral, 7 
eostotransverse, 8 
eostovertebral, 8 
erieoarytenoid, 253 
erieothyroid, 253 
elbow, 193, 195/ 
femorotibial, 153 
glenohumeral, 192-193 
disloeation, 195 
hip, 153 

hnmeroradial, 193 
humeroulnar, 193 
interearpal, 194 
interehondral, 7 
intereostal 
Ist, 7 

2nd-7th, 7 

interphalangeal, 155, 194 
intertarsal, 155 
intervertebral, 7, 117 
knee, 153, 157/ 
injuries, 157 
lower limb, 153-155 
manubriosternal, 7 
metaearpophalangeal, 

194 

metatarsophalangeal, 155 
pelvis, 82-83 
pubic symphysis, 79, 83 
radioearpal, 194 
radioulnar, 193 
saeroiliae, 82 
sacrotuberous, 82 
scapulothoracic, 193 
shoulder, 192-193 
sternoclavicular, 7, 192 
superior tibiofibular, 154 
taloealeaneal, 155 
taloernral, 154 
tarsometatarsal, 155 
temporomandibular, 220, 221 
lateral ligament, 221 
thoraeie wall, 7-8 
tibiofibnlar syndesmosis, 154 
uncovertebral, 117 
upper limb, 192-194 
Kiphisternal, 7 
zygapophysial, 117 


Kidney(s), 69-70 

longitudinal seetion, 

71/ 

major ealyees, 70 
minor ealyees, 70 
pararenal fat, 70 
perirenal fat, 70 
renal 

eapsnle, 70 
cortex, 70 
faseia, 70 
hilum, 70 
medulla, 70 
papilla, 70 
pelvis, 70 
pyramid, 70 
sinus, 70 
stones, 72 
transplantation, 72 
urogram of, 71/ 

Large intestine, 54-55 
anal 

eanal, 55 
sphineters, 56 
appendix, 54 
barium radiograph, 

anteroposterior, 56/ 

cecum, 54 
eolon, 54 
haustra, 55 
McBurney’s point, 56 
omental appendiees, 55 
peetinate line, 56 
rectum, 55 
teniae eoli, 55, 57 
Larynx, 250-255 

arytenoid eartilages, 252 
conus elasticus, 253 
corniculate eartilages, 252 
erieoid eartilage, 252, 254/ 
erieothyroid ligament 
lateral, 253 
median, 252 

erieotraeheal ligament, 252 
cuneiform eartilages, 252 
epiglottie eartilage, 252 
hypoepiglottie ligament, 

252 

infraglottie eavity, 251 
laryngeal 

eartilages, 250/ 
fraetnres, 253 
inlet, 250 
prominenee, 252 
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Larynx {eontinned) 
saccule, 251 
ventriele, 251 
vestibnle, 250 

quadrangular membrane, 253 
skeleton, 252-253, 254/ 
thyroepiglottie ligament, 252 
thyrohyoid ligament 
lateral, 253 
median, 253 

thyrohyoid membrane, 252, 
253 

thyroid eartilage, 252, 254/ 
horns 

inferior, 252 
superior, 252 
laminae, 252 
Valsalva maneuver, 251 
voeal ligament, 253 
Leg, 137—142. See also Lower 

limb 

eompartment syndrome, 140 
gastroenemms strain, 140 
plantarflexion, 141 
shin splints, 140 
Liver, 46/ 

anatomie lobes, 59 
caudate, 59 
left, 59 
right, 59 
quadrate, 59 
anterior view, 60/ 
bare area of, 45, 59 
eirrhosis, 60 

extrahepatic duct system, 63 
faleiform ligament, 45, 46/ 
60/ 

fanetional divisions, 60 
Glisson’s capsule, 58 
hepatie ducts, 60/ 
right/left, 59 
eommon, 163 
hepatie lobules, 58 
peritoneum and, 45 
porta hepatis, 59 
portal hypertension, 61 
portal triads, 58 
round ligament, 60/ 
sagittal fissure 
left, 59 
right, 59 
structure, 58-59 
Lower limb, 128/, 131/ 
adductor eanal, 147 
areas, 146-147 


eompartment syndrome, 

152 

eribriform faseia, 151 
crural faseia, 151 
extensor retinacula, 151 
faleiform margin, 151 
faseia lata, 150 
faseia/eonneetive tissue, 
150-151 

femoral 

eanal, 151 
ring, 148 
sheath, 151 

triangle, 146, 147, 148, 
148/ 

iliotibial traet, 150 
joints, 153-155 
plantar aponeurosis, 151 
plantar faseia, 151 
popliteal 

faseia, 151 
fossa, 147 

saphenous opening, 151 
superficial structures, 
149-150 

Lung(s), 30 

eardiae noteh, 30 
fissnres, horizontal/oblique, 
30 

hilum of, 30 
left, 30 
lingula, 30 
right, 30 
root of, 30 
Lymphaties 

abdominal, 74-76 
lymph nodes, 11 
wall, 74 

axillary lymph nodes, 11 
breast, 11 

bronchopulmonary lymph 
nodes, 32 
eervieal, deep, 213 
eisterna ehyli, 76 
esophagus, 74 
gall bladder, 76 
head, 213 

infraclavicular lymph nodes, 
11 

jugular angle, 17 

jugular lymphatie trunk, 213 

jugulodigastric node, 248 

kidney, 76 

large intestine, 75 

larynx, 248 
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lingual tonsils, 213 
liver, 76 
lower limb, 149 
lungs, 32 

lymphatie duct, right, 17, 76 
lymphatie plexus, deep, 32 
neek, 247-248 
ovaries, 91 

palatine tonsils, 213, 256 
panereas, 76 

parasternal lymph nodes, 11 
parathyroid, 248 
pelvis, 90-91 
penis, 91, 109 

pharyngeal tonsils, 213, 256 
pharynx, 248 
prostate, 91 

pulmonary lymph nodes, 32 
seminal glands, 91 
small intestine, 75 
spleen, 75 
stomaeh, 74 

subareolar lymphatie plexus, 

11 

subclavian lymphatie trunk, 11 
superficial lymphatie plexus, 
32 

supraclavicular lymph nodes, 
11 

suprarenal glands, 76 
thoraeie duct, 14, 17 
thyroid, 248 

traeheobronehial lymph nodes, 
superior/inferior, 
32 

tubal tonsils, 213, 256 
upper limb, 185 
ureters, 76, 91 
urethrae, 91 
urinary bladder, 90 
uterus, 91 
vagina, 91 

Wáldeyer’s Ring, 213 

Mediastinum, 18-26 
Mouth. See Oral region 
Muscle(s) 

abdominal wall 

eremaster, 37, 42 
dartos, 37, 42 
external oblique, 37 
iliacus, 38 
internal oblique, 37 
psoas major, 38 
psoas minor, 37 


pyramidalis, 37 
quadratus lumborum, 38 
rectus abdominis, 37 
transverse abdominal, 37 
arm, 169-170 
anconeus, 170 
bieeps braehii, 169 
braehialis, 169 
eoraeobraehialis, 169 
tendonitis of bieeps 
braehii, 170 
trieeps braehii, 170 
baek, 122-124 

deep layer, 123-124 
extrinsic, 122 
ilioeostalis, 122 
inferior oblique of the 
head, 125 
intermediate layer, 
122-123 
interspinales, 123 
intertransversarii, 124 
intrinsie, 122-124 
levator eostarnm, 124 
longissimus, 122 
multifidus, 123 
rectus eapitis posterior 
major, 125 

rectus eapitis posterior 
minor, 125 
rotators, 123 
semispinalis, 123 
spinalis, 123 
splenius, 122 
suboccipital triangle, 
124-125 

superficial layer, 122 
superior oblique of the 
head, 125 
faee, 210-212 

buccinator, 211 
eorrngator supercilii, 

211 

depressor anguli oris, 212 
depressor labii inferioris, 
211 

levator anguli oris, 211 
levator labii superioris, 
211 

levator labii superioris 

alaeque nasii, 211 
mentalis, 212 
nasalis, 211 
oeeipitoffontalis, 210 
orbicularis oculi, 211 
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Muscle(s) {eontinned) 

orbicularis oris, 211 
platysma, 212 
procerus, 211 
risorius, 212 
zygomaticus 
major, 211 
minor, 211 
foot, 143-144 

abductor digiti minimi, 
144 

abdnetor hallneis, 144 
adductor hallucis, 144 
dorsal interossei, 144 
dorsum, 143 

extensor digitornm brevis, 
143,145 

extensor hallucis brevis, 
144 

flexor digiti minimi brevis, 
144 

flexor digitornm brevis, 
144 

flexor hallucis brevis, 144 
lumbricals, 144 
plantar interossei, 144 
plantar snrfaee, 144 
quadratus plantae, 144 
forearm, 174-175 

abdnetor pollieis longus, 
175 

braehioradialis, 174 
extensor earpi radialis 
brevis, 175 

extensor earpi radialis 
longus, 174 

extensor earpi nlnaris, 175 
extensor digiti minimi, 

175 

extensor digitornm, 175 
extensor indieis, 175 
extensor pollieis brevis, 
175 

extensor pollieis longus, 
175 

flexor earpi radialis, 174 
flexor earpi ulnaris, 174 
flexor digitornm 

profundus, 174 
flexor digitorum 

superficialis, 174 
flexor pollieis longus, 174 
palmaris longus, 174 
pronator quadratus, 174 


pronator teres, 174 
supinator, 175 
gluteal region, 129 
gluteus 

maximus, 129 
medius, 129 
minimus, 129 
inferior gemellus, 129 
obturator internus, 129 
piriformis, 129 
quadratus femoris, 129 
superior gemellus, 129 
tensor of faseia lata, 129 
hand, 180-181 

abdnetor digiti minimi, 
181 

abdnetor pollieis, 180 
adductor pollieis, 180 
dorsal interossei, 181 
flexor digiti minimi, 181 
flexor pollieis brevis, 180 
hypothenar, 181 
inmbrieals, 181 
opponens digiti minimi, 
181 

opponens pollieis, 180 
palmar interossei, 181 
thenar, 180-181 
head 

eyeball muscles, 233/ 
faeial expression, 203 
mastieation, 203 
larynx, 253, 254-255 
erieothyroid, 254 
cricopharyngeus, 48 
lateral erieoarytenoid, 
255 

oblique arytenoid, 255 
posterior erieoarytenoid, 
255 

thyroarytenoid, 255 
transverse arytenoid, 255 
voealis, 254 
leg, 139-140 

anterior eompartment, 
139 

extensor digitornm 
longus, 139 

extensor hallucis longus, 
139 

fibularis 

brevis, 139 
longus, 139 
tertius, 139 



INDEX 271 


flexor digitorum longus, 
140 

gastrocnemius, 139, 140 
lateral eompartment, 139 
plantaris, 139 
popliteus, 139 
posterior eompartment, 
139 

soleus, 139 
tibialis anterior, 139 
trieeps surae, 140 
levator ani, 86 

tendinous areh of, 86 
neek, 244 

anterior sealene, 244 
digastrie, 244 
geniohyoid, 244 
infrahyoids, 244 
longus eapitis, 244 
longus eoli, 244 
middle sealene, 244 
mylohyoid, 244 
omohyoid, 244 
posterior sealene, 244 
prevertebral, 244 
rectus eapitis, 244 
sternoeleidomastoid, 244 
sternohyoid, 244 
sternothyroid, 244 
stylohyoid, 244 
suprahyoids, 244 
thyrohyoid, 244 
tortieollis, 245 
oral region 

lateral pterygoid, 223 
masseter, 223 
mastieation, 223 
medial pterygoid, 223 
temporalis, 223 
orbit, 232 

inferior oblique, 232 
inferior rectus, 232 
levator palpebrae 

superioris, 232 
medial reems, 232 
superior oblique, 232 
superior rectus, 232 
superior tarsal, 232 
palate, 224 

levator palati, 224 
musculus uvulae, 224 
palatoglossus, 224 
palatopharyngeus, 224 
tensor palati, 224 


papillary, 20, 22/ 
peetinate, 19 
pelvis, 85 

coccygeus, 85 
iliococcygeus, 85 
levator ani, 85 
obturator internus, 85 
piriformis, 85 
pubococcygeus, 85 
puborectalis, 85 
perineum, 112 

bulbospongiosus, 112 
deep transverse perineal, 
112 

external anal sphineter, 

112 

external urethral sphineter, 
106, 112 

ischiocavernosus, 112 
superficial transverse 
perineal, 112 
pharynx, 257-258, 259 
eonstrietor, 259 
inferior, 257 
middle, 257 
superior, 257 
palatopharyngeus, 

258 

salpingopharyngeus, 256, 
258 

stylopharyngeus, 258 
piriformis, 86 
shoulder, 162-164 
deltoid, 164, 165 
infraspinams, 164 
latissimus dorsi, 163 
levator scapulae, 163 
peetoralis major, 162 
peetoralis minor, 163 
rhomboids, 163-164 
serrams anterior, 163 
paralysis, 164 
subclavius, 163 
subscapularis, 164 
supraspinatus, 164 
teres major, 164 
teres minor, 164 
trapezius, 163 
teniae eoli, 55, 57 
thigh, 133-134 
adductor 

brevis, 134 
longus, 134 
magnus, 134, 135 
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Muscle(s) {eontinned) 

anterior eompartment, 

133 

bieeps femoris, 134 
eramp, 135 
graeilis, 134, 135 
groin pull, 135 
hamstrings, 135 
iliacus, 133 

medial eompartment, 134 
obturator externus, 134 
pectineus, 133 
pes anserinus, 135 
posterior eompartment, 

134 

psoas major, 133 
psoas minor, 133 
quadriceps femoris, 135 
rectus femoris, 133 
sartorius, 133 
semimembranosus, 134 
semitendinosus, 134 
vastus 

intermedius, 133 
lateralis, 133 
medialis, 133 
thoraeie wall, 3-4 
diaphragm, 4 
holes in, 5/ 
intereostal 
external, 3 
innermost, 3 
internal, 3 
levator eostarnm, 4 
proximal attaehment, 4 
serratns posterior 
inferior, 4 
superior, 4 
subcostal, 3 
transverse thoraeie, 3 
tongue, 223-224 

extrinsic, 223-224 
genioglossns, 223 
hyoglossus, 223 
intrinsie, 224 
palatoglossns, 224 
styloglossus, 224 

Neek 

alimentary structures, 

255-259 

axillary sheath, 238 
earotid sheath, 238 
eervieal region 

anterior, 240-241 


lateral, 241-242 
posterior, 241 
superficial, 238 
endoerine organs, 249-250 
faseia, 237, 238, 239 
deep eervieal, 238 
investing, 238 
pretraeheal, 238 
prevertebral, 238 
goiter, 249 
hyoid, ffaetnre, 237 
parathyroid, 249 
respiratory structures, 
250-255 
root, 245-246 
skeleton, 237 
spaees, 237, 238 

retropharyngeal, 238 
thyroid, 249 
tonsilleetomy, 248 
veins, 240, 242, 245, 246, 247 
Wáldeyer’s Ring, 248 
Nerve(s) 

abdominal wall, 39-40 
femoral, 40 
genitofemoral, 40 
iliohypogastrie, 40 
ilioinguinal, 40 
lateral cutaneous nerve of 
the thigh, 40 
lumbar plexus, 39 
lumbosacral trunk, 40 
obturator, 40 
subcostal, 39 
thoraeoabdominals, 39 
arm, 170-171 
axillary, 171 
dorsal scapular, 170 
lateral cutaneous, 186 
lateral peetoral, 171 
long thoraeie, 170 
lower subscapular, 171 
medial cutaneous, 186 
medial peetoral, 171 
median, 171 
musculocutaneous, 171 
radial, 171 
to subclavius, 170 
suprascapular, 170 
thoraeodorsal, 171 
thoraeodorsal injury, 171 
ulnar, 171 

upper subscapular, 171 
braehial plexus, 188-189 
diagram, 190/ 
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divisions, 189 
inferior trunk, 189 
lateral eord, 189 
medial eord, 189 
middle trunk, 189 
posterior eord, 189 
roots, 188 
snperior trunk, 189 
breast, 10 

anterior cutaneous 
braneh, 10 

lateral cutaneous braneh, 
10 

eranial, 203, 204/ 
abducens, 203 
faeial, 203, 204 

buccal branehes, 

214 

eervieal branehes, 

214 

ehorda tympani, 227 
mandibular branehes, 
214 

temporal branehes, 214 
zygomatie branehes, 
214 

glossopharyngeal, 203 
hypoglossal, 203 
oenlomotor, 203 
olfaetory, 203 
optie, 203 

spinal aeeessory, 203 
trigeminal, 203, 204 
troehlear, 203 
vagus, 203 
vestibulocochlear, 

203 

esophageal plexus, 48 
esophagus, 48 
faee, 213-214 

auriculotemporal, 214 
buccal, 214 
eervieal spinal, 214 
external nasal, 214 
great auricular, 214 
inffaorbital, 214 
infratroehlear, 214 
laerimal, 214 
lesser auricular, 214 
mandibular, 214 
mental, 214 
ophthalmie branehes, 
213-214 
snpraorbital, 213 
snpratroehlear, 213 


zygomatieofaeial, 214 
zygomatieotemporal, 214 
foot, 145 

ealeaneal, 145 
deep fibular, 145 
lateral plantar, 145 
medial plantar, 145 
medial sural cutaneous, 
145 

saphenous, 145 
superficial fibular, 145 
sural, 145 
forearm, 176-177 

anterior interosseons, 176 
deep braneh radial, 176 
lateral cutaneous, 177, 186 
medial cutaneous, 177 
median, 176 

posterior cutaneous, 176, 
186 

posterior interosseous, 176 
radial, 176 
ulnar, 176 
gallbladder, 65 
genitalia, female, 96, 97, 98, 
99,100 

genitalia, male, 41, 102, 103, 
104, 106 

anterior serotal, 41 
genital braneh of 

genitofemoral, 41, 
42 

perineal branehes of 

posterior femoral 
cutaneous, 41 
gluteal region, 130 
elnnial 

inferior, 130 
middle, 130 
snperior, 130 
glnteal 

inferior, 130 
snperior, 130 
iliohypogastrie, 130 
to obmrator internns, 130 
posterior femoral 

cutaneous, 130 
pudendal, 130 
to quadratus femoris, 130 
seiatie, 130 
hand, 182 

median, 182 
ulnar, 182 
heart, 23-24 

atrioventrienlar bundle, 24 
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Nerve(s) {continued) 

atrioventricular nodes, 24 
deep eardiae plexus, 24 
right/left bundle branehes, 
24 

sinuatrial nodes, 24 
superficial eardiae plexus, 
23 

viseeral afferents of 

eardiae plexus, 24 

kidneys, 73 
large intestine, 58 
inferior reetal, 58 
larynx, 255 
leg, 141 

eommon fibular, 141 
deep fibular, 141 
lateral sural cutaneous, 141 
medial sural cutaneous, 
141 

posterior femoral 

cutaneous, 141 
saphenous, 141 
superficial fibular, 141 
sural, 141 
tibial, 141 
liver, 61 

lower limb, 149-150, 152 
eommon fibular, 152 
deep fibular, 150 
femoral, 149, 152 
genitofemoral, 149 
iliohypogastrie, 149 
ilioinguinal, 149 
inferior glnteal, 153 
lateral plantar, 150 
lateral sural cutaneous, 
149 

medial plantar, 150 
medial sural cutaneous, 
149 

obturator, 149 
saphenous, 149 
subcostal, 149 
superficial fibular, 150 
superior gluteal, 152 
sural, 149 
tibial, 150 
lungs, 31 
neek, 240, 245 

ansa eerviealis, 245 
braehial plexus, 241 
eervieal plexus, 241 
hypoglossal distribution, 
246/ 


left recurrent laryngeal, 
245 

nerve point, 241 
phrenie, 245 
right recurrent laryngeal, 
245 

spinal aeeessory, 241 
suprascapular, 241 
sympathetie ganglia, 247 
sympathetie trunks, 245, 
247 

vagus, 245 
orbit, 235 

eiliary ganglion, 235 
ethmoidal, 235 
frontal, 235 
laerimal, 235 
long eiliary, 235 
nasoeiliary, 235 
short eiliary, 235 
panereas, 68 
pelvis, 86-87 

inferior gluteal, 86 
to levator ani, 87 
to obmrator internus, 87 
to piriformis, 87 
posterior femoral 

cutaneous, 87 
pudendal, 86 
to quadratus femoris, 87 
saeral plexus, 86, 88 
seiatie, 86 
superior gluteal, 86 
perineum 

pudendal, 110 
pharynx, 258/ 259 
posterior mediastinum, 13 
pterygopalatine fossa, 218 
deep petrosal, 218 
greater petrosal, 218 
maxillary, 218 
pterygoid eanal, 218 
pterygopalatine ganglion, 
218 

saeral plexus, 86 
shoulder, 164, 165 
axillary, 165 
dorsal scapular, 165 
long thoraeie, 164, 165 
spinal aeeessory, 165 
supraclavicular, 165 
small intestine, 53-54 
spinal eord, 118-119 
spleen, 69 
stomaeh, 51 
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superior mediastinum 
left phrenie, 16 
left recurrent laryngeal, 16 
left vagus, 16 
right phrenie, 16 
right recurrent laryngeal, 
16 

right vagus, 16 
suprarenal glands, 74 
temporal region, 215, 217 
auriculotemporal, 217 
buccal, 217 
inferior alveolar, 217 
lingual, 217 
mandibular, 215, 217 
to mylohyoid, 217 
otie ganglion, 217 
thigh, 135-136 
femoral, 135 
genitofemoral, 136 
lateral cutaneous, 149 
lateral femoral cutaneous, 
136 

obturator, 135 
posterior cutaneous, 150 
posterior femoral 

cutaneous, 136 
seiatie, 136 
thoraeie wall 
intereostal, 6 
phrenie nerve injury, 5/ 
rami communicantes, 6 
subcostal, 6 
sympathetie trunk, 6 
thoraeie splanehnie, 6 
upper limb, 186 

braehial branehes 

variations, 191 
braehial eord variations, 
191 

braehial division 

variations, 191 
braehial plexus variations, 
191 

inferior lateral cutaneous, 
186 

intereostobraehial, 186 
medial cutaneous, 186 
median 

nerve injury, 191 
musculocutaneous 
nerve injury, 191 
peetoral, 190 
radial 

nerve injury, 191 


supraclavicular, 186 
terminal branehes injury, 
191 

terminal branehes of 
median, 186 
terminal branehes of 
radial, 186 
terminal branehes of 
ulnar, 186 

ulnar 

nerve injury, 191 
ureters, 73 
urethrae, 95 
urinary bladder, 93 
Nose, 225-226 
bloody, 226 
ehoanae, 225 
deviated septum, 226 
external, 225 
Kiesselbaeh’s area, 

226 

lateral walls, 225 
meatuses, 225, 226 
nares, 225 
nasal 

eavities, 225 
eonehae, 225 
septum, 225, 226 
paranasal sinuses, 226 
sphenoethmoidal reeess, 225, 
226 

Oral region, 219-225 
eheeks, 219 
dental arehes, 219 
gingivae, 219 
lingual frenulum, 220 
lips, 219 
oral 

eavity proper, 219 
fissure, 219 
vestibule, 219 
palate, 220 
palatine aponeurosis, 

220 

parotid 

duct, 222 
glands, 222 
sheath, 222 
pharynx 

laryngopharynx, 221/ 
nasopharynx, 221/ 
oropharynx, 221/ 
philtrnm, 219 
salivary glands, 222 
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Oral region (continued) 
sialography, 223 
sphenomandibnlar ligament, 
221 

stylomandibnlar ligament, 221 
sublingual 
ducts, 222 
glands, 222 
papilla, 222 
submandibular 
duct, 222 
ganglion, 222 
glands, 222 
teeth, 219 
tongue 

foramen cecum, 220 
midline groove, 220 
terminal groove, 220 
tongue tie, 222 
uvula, 220 
Orbit, 229-230 

blowout fracture, 231 
bulbar conjunctiva, 230 
eommon tendinous ring, 

234 

conjunctivitis, 230, 232 
exophthalmos, 231 
eye, 229-230 
ehoroid, 229 
eiliary body, 229 
eiliary proeess, 229 
eornea, 229 
fovea eentralis, 230 
iris, 230 

macula lutea, 230 
movements, 233/, 234 
optie disk, 230 
ora serrata, 230 
selera, 229 

suspensory ligament, 234 
eyelids, 228-230 
laerimal 

papilla, 229 
puncta, 229 
medial eanthns, 230 
orbital septum, 229 
palpebrae, 229 
palpebral 

conjunctiva, 230 
ligament, 229 
tarsal glands, 229 
tarsal plates, 229 
faseial sheath, 234 
laerimal 

apparatus, 230 


canaliculi, 230 
caruncle, 230 
ducts, 230 
glands, 230 
lake, 230 
sae, 230 

lateral eheek ligament, 

234 

retina, 231/ 

Ovaries, 98 

broad ligament, 98 
ligament of, 98 
mesovarmm ligament, 

98 

pampiniform plexus, 98 
suspensory ligament, 98 
vulva, 91 

Panereas, 46/, 66 

aeeessory panereatie duct, 66 
body, 66 
eaneer, 67 
head of, 60/ 66 
hepatopanereatie ampulla, 66 
main panereatie duct, 66 
major duodenal papilla, 66 
minor duodenal papilla, 66 
neek, 66 

panereatie duct sphineter, 

66 

tail, 66 

uncinate proeess, 66 
Pelvis 

anoreetal junction, 85 
area, 77-78 

eonneetive tissne, 84-85 
faseia, 84-85 

endopelvie, 84 
parietal layer, 84 
prostatie sheath, 85 
puboprostatic ligament, 84 
pubovesical ligament, 84 
reetovesieal septrnn, 85 
tendinous areh, 84 
viseeral layer, 84 
female, 101/ 

radiograph, 101/ 
greater, 78 

greater seiatie foramen, 79, 81 
isehiopnbie ramus, 81 
lesser, 78 

lesser seiatie foramen, 79 
male, midsagittal, 108/ 
obturator 
eanal, 79 
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faseia, 86 
foramen, 79 
pelvie 

diaphragm, 86 
floor tranma, 86 
girdle, 78 
inlet, 77 

peritonenm of, 83-84 
pregnaney and, 78 
reetonterine pouch, 83, 84 
retropubic spaee, 78 
retroreetal spaee, 78 
sacrospinous ligament, 81, 
83 

sex differenees, 82 
snpravesieal fossa, 83, 84 
transverse acetabular 

ligament, 79 

transverse eervieal ligament, 
85 

vesieonterine pouch, 83 
Penile nrethra, 106 

bulbourethral glands, 106 
external urethral sphineter, 
106 

membranons nrethra, 

106 

urethral glands, 106 
Penis, 107, 108 
body, 108 
eorona, 109 
eorpora eavernosa, 107 
corpus spongiosum, 

107 

deep faseia, 107 
ejaculation, 109 
ereetion, 109 
fandiform ligament, 109 
glans, 109 
prepnee, 109 
root, 108 

snspensory ligament, 

109 

Perieardial eavity, 18 

flbrous pericardium, 18 
oblique sinus, 18 
parietal layer of serous 

pericardium, 18 
periearditis, 19 
pericardium, 18 
sae, 18 

tamponade, 19 
transverse sinus, 18 
viseeral layer of serous 

pericardium, 18 


Perineum 

anal triangle, 110 
area, 110 

deep perineal pouch, 110 
episiotomy, 111 
faseia/eonneetive tissue, 111 
isehioanal fossae, 110 
perineal body, 111 
perineal membrane, 111 
pndendal eanal, 110 
superficial faseia, membranous 
layer, 111 

superficial perineal pouch, 

110,111 

urogenital triangle, 110 
Peritoneal eavity, 42-44 
aseending eolon, 46/ 
eolie flexure 
left, 46/ 
right, 46/ 

deseending eolon, 46/ 
greater omentum, 46/ 
greater sae, 43 
hepatorenal reeess, 43 
inferior epigastrie vessels, 45 
inferior reeess of omental 
bursa, 46/ 

infraeolie eompartment, 43 
infraeolie spaees, 46/ 
lesser omenmm, 46/ 
lesser sae, 43 

inferior reeess of, 43 
snperior reeess of, 43 
ligament(s) 

eoronary, 45 
faleiform, 45, 46/ 60/ 
gastroeolie, 45 
gastrophrenie, 45 
gastrosplenie, 45 
hepatodnodenal, 45 
hepatogastrie, 45 
medial nmbilieal, 47 
median nmbilieal, 47 
medial inguinal fossa, 

47 

mesentery, 46/ 
omental bursa, 43 
omental foramen, 43 
paraeolie gntters, 43, 

46/ 

parietal peritonenm, 46/ 
peritoneal folds 

lateral nmbilieal, 45 
medial nmbilieal, 44 
median nmbilieal, 44 
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Peritoneal eavity {eontinned) 
peritoneal fossae 

lateral ingninal, 44 
medial ingninal, 44 
snpravesieal, 44 
peritoneal relations, 47 
phrenieoeolie ligament, 

46/ 

reetovesieal pouch, 46/ 
rectum, 46/ 55 
subdivisions of, 46/ 
subhepatic spaee, 46/ 
subphrenic spaees, 43 
supracolic eompartment, 43, 
46/ 

tenia eoli, 46/ 
transverse eolon, 46/ 
transverse mesoeolon, 

46/ 

triangular ligaments, 45 
urachus, 47 
urinary bladder, 46/ 
viseeral peritoneum, 

46/ 

Peritoneum, 44-45 
greater omenta, 45 
lesser omenta, 45 
liver and, 45 
mesentery, 44 
parietal peritoneum, 44 
peritoneal folds, 44 
portal triad, 45 
round ligament of liver, 

45 

viseeral peritoneum, 44 
Pharynx, 256 

auditory tube, 256 
faseia, 258 

pharyngobasilar, 256, 258 
piriform fossa, 257 
piriform reeess, 256 
salpingopharyngeal fold, 

256 

salpingopharyngens, 256 
swallowing, 257 
tonsillar bed, 256 
Pleural eavities, 26-27 
eervieal pleura, 26, 28 
eostal pleura, 26 
eostodiaphragmatie reeesses, 
right/left, 27 
eostomediastinal reeess, 
right/left, 27 
diaphragmatie pleura, 26 


endothoraeie faseia, 26 
mediastinal pleura, 26 
pneumothorax, 28/ 
pulmonary ligament, 26 
viseeral pleura, 27 
Posterior mediastinum, 13-14 
Prostate, 102-104, 105/ 
enlargement, 105/ 106 

Ribs, 1, 3 

Seromm, 37 

Seminal glands, 102-103 
Shoulder, 157-167 
radiograph, 162/ 
rotator cuff, 165 
Small intestine, 51-52 

duodenojejunal junction, 52 
duodenum, 46/ 51, 60/ 
ileoeeeal junction, 52 
ileum, 52 
jejunum, 52 

Spermatie eord, 37, 41-42 
autonomics of, 42 
ductus deferens, 42 
faseial eoverings, 41 
sensory innervation, 41 
Spinal eord 

cauda equina, 118 
eervieal enlargement, 118 
dural sae, 118 
epidural anesthesia, 121 
gray matter, 119 
lumbar 

eistern, 118 
enlargement, 118 
puncture, 122 
lumbosacral plexus, 118 
medullary eone, 118 
meninges, 120-121 

araehnoid mater, 120, 121 
araehnoid trabeculae, 

121 

denticulate ligaments, 121 
dura mater, 120 
dural root sheaths, 120 
dural sae, 120, 121 
epidural spaee, 120 
filum terminale, 121 
lumbar eistern, 121 
pia mater, 120, 121 
subarachnoid spaee, 

121 

subdural spaee, 121 



INDEX 279 


rami, anterior/posterior, 119 
roots, anterior/posterior, 119 
spinal bloek, 122 
spinal ganglion, 119 
white matter, 119 
Spleen, 60/, 68 

gastrosplenie ligament, 68 
hilnm, 68 
splenomegaly, 68 
splenorenal ligament, 68 
Stomaeh, 46/ 49, 60/ 
angnlar ineisnre, 49 
body, 49 
eardia, 49 
eardial orifìee, 49 
fundus, 49 
greater curvature, 49 
lesser curvature, 49 
pylorie antrum, 49 
pylorie eanal, 49 
pylorie orifiee, 49 
pylorie sphineter, 49 
pylorospasm, 50 
pylorns, 49 
rugae, 49 

Superior mediastinum, 16-17 
Suprarenal glands, 73 
cortex, 73 
medulla, 73 

Testes, 105/, 106-107 
pampiniform plexus, 

107 

tunica vaginalis, 106 
Thigh, 132-137 
bones, 132 
coxa valga, 133 
coxa vara, 133 
femur, 132 

fraemre, 133 
Thoraeie eavity, 11,12 

anterior mediastinum, 12 
inferior mediastinnm, 12 
inferior thoraeie aperture, 12 
intereostal spaee, 12 
middle mediastinum, 12 
posterior mediastinum, 12 
superior mediastinum, 12 
superior thoraeie apernire, 12 
thoraeie outlet syndrome, 13 
Thoraeie wall, 1-8 

intereostal nerve bloek, 4/ 
sternal puncture, 3 
thoraeoeentesis, 4/ 


Thorax 

anteroposterior ehest 

radiograph, 27/ 

Thymus, 16 
Traehea, 16 

eartilages, 254/ 
glottis, 251 
rima glottidis, 251 
rima vestibuli, 251 
vestibular folds, 251 
voeal folds, 251, 253 
Traeheobronehial tree, 28-29 
bronehopnlmonary segments, 
29 

earina, 29 

lobar bronehi, right, 29 
left, 29 

main bronehi, right/left, 29 
segmental bronehi, 29 
traeheal rings, 28 
traehealis, 29 

TJpper limb, 185-186 

anatomie snuff-box, 184 
areas, 183-184 
arteries, 161/ 
axilla, 183-184 
axilla wounds, 185 
bones, 160/ 
earpal tunnel, 184 
syndrome, 185 
cubital fossa, 184 
deltopeetoral triangle, 184 
dermatome maps, 187/ 
faseia/eonneetive tissue, 188 
antebraehial, 188 
axillary, 188 
braehial, 188 
elavipeetoral, 188 
eostoeoraeoid membrane, 
188 

deltoid, 188 

extensor retinaculum, 188 
flexor retinaculum, 188 
palmar, 188 
peetoral, 188 

superficial transverse earpal 
ligament, 188 

suspensory ligament of the 
axilla, 188 

lower triangnlar spaee, 184 
quadrangular spaee, 184 
upper triangular spaee, 

184 
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IJreters, 72 
IJrethrae, 94 

eatheterization, 94 
female, 94 
male, 94 

IJrinary bladder, 46/, 91-92 
apex, 92 
body, 91 

detrnsor mnsele, 92 
fundus, 92 
internal nrethral 
orifiee, 92 
sphineter, 92 
lymphaties, 90 
median nmbilieal fold, 92 
neek, 92 

peritoneal relations, 92 
urinary trigone, 92 
IJterine tubes, 97 
Uterus, 97 

Vagina, 95, 96 
Vein(s) 

abdominal wall, 39 
arm, 172 
azygos, 14 
basilie, 185 
braehioeephalie 
left, 17, 22f 
right, 17, 22f 
brain, 209 
breast, 10 

bronehial, right/left, 32 
bulbourethral glands, 104 
eardiae 

anterior, 25 
great, 25 
middle, 25 
small, 25 
smallest, 25 
eephalie, 185 
elitoris, 100 
eoronary sinus, 25 
cubital, median, 185, 186 
ductus deferens, 102 
ejaculatory ducts, 103 
esophagus, 48 
faee, 213 
female genitalia 
external, 99 
internal, 96 
foot, 146 
forearm, 177 
median, 185 


gallbladder, 65 
gastrie 
left, 50 
right, 50 
gastro-omental 
left, 50 
right, 50 

genitalia, female, 96, 97, 98, 
99,100 

genitalia, male, 102, 103, 104, 
106 

glnteal region, 132 
gonadal, 72 
hand, 183 
hemiazygos, 14 
aeeessory, 14 
hepatie, 61 

inferior epigastrie vessels, 45 
jugular 

anterior, 240 
external, 242 
internal, 240 
jugular venous areh, 246 
large intestine, 57 
larynx, 251 
leg, 142 

lingual, deep, 222 
lower limb, 149 
lungs, 31-32 
marginal, left, 25 
mednllary, 120 
mesenterie 

inferior, 60/ 
snperior, 60/ 62/ 
neek, 240, 242, 245, 246, 247 
oblique vein of left atrium, 25 
ophthalmie 
inferior, 235 
snperior, 235 
orbit, 235 
ovaries, 98 

pampiniform plexus, 39, 42 
panereas, 67 
pelvis, 89 

penile urethra, 106 
penis, 107 
perforating, 149 
portal, 60/ 61, 62/ 
left branehes, 60/ 
right branehes, 60/ 
prostate, 104 

pterygoid venous plexus, 216 
pudendal, 110 
pulmonary, right/left, 31 
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radicular, 120 
renal, 72 

retina, eentral, 235 
saphenons 

great, 149, 150 
small, 149 

seleral venons sinns, 235 
seminal glands, 102 
short, 50 

small intestine, 53 
spinal 

anterior, 120 
posterior, 120 
spinal eord, 120 
splenie, 60f, 62f, 69 
stomaeh, 50 

snbelavian, 240, 242, 247 
snprarenal 
left, 74 
right, 74 

temporal region, 216 
testes, 107 
thigh, 137 
thoraeie wall, 6 
upper limb, 185 
urethrae, 95 
urinary bladder, 93 
uterine tubes, 97 
uterus, 96 
vagina, 96 
vena eava 

inferior, 22/ 
snperior, 17 
venous angle, 246 
venous areh, dorsal, 149 
venous network, dorsal, 185 
ventrienlar, left posterior, 25 
vertebral venous plexus, 
internal, 120 
vestibule bulbs, 100 
vortieose, 235 

Vertebrae column, 113, 114-115 
alar ligaments, 117 


anulus fibrosis, 117 
appendicular skeleton, 113 
atlanto-oeeipital membranes, 
anterior/posterior, 
117 

axial skeleton, 113 
eervieal, 115 
eoeeygeal, 115 
erneiform ligament, 117 
curvatures, 113, 114/ 
eervieal, 113 
excess, 114 
lumbar, 113 
saeral, 113 
thoraeie, 113 
diagram, 116/ 
interspinous ligament, 118 
intertransverse ligaments, 118 
intervertebral dises, 117 
intervertebral foramina, 115 
kyphosis, 114, 114/ 
ligamentum flavum, 117 
ligamenmm nuchae, 118 
longimdinal bands, 117 
longimdinal ligaments, anterior/ 
posterior, 117 
lordosis, 114, 114/ 
lumbar, 115 
nucleus pulposus, 117 
rupmred dise, 118 
saeral, 115 
seoliosis, 114, 114/ 
slipped dise, 118 
spina bifida, 116 
supraspinous ligament, 118 
teetorial membrane, 117 
thoraeie, 115 
transverse ligament of the 
atlas, 117 

vertebra prominens, 115 
Vestibnlar glands, 100 
Vestibule bulbs, 100 
Vulva, ovaries, 91 




